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THE PENNSYLVANIA R. R. TUNNEL wnde the ‘Hua- 
son River was begun June 25>. The tunnel work is divided 
into two sections, known as the Northern and the Eastern 
Sections. Chief Engineer Charles M. Jacobs has charge 
of the Northern section, while Chief Engineer Alfred 
Noble has the Eastern section. The first drill holes for 
first shaft were started at noon at the foot of 32d St. and 
Eleventh Ave., New York. 


> 


THE GUNNISON IRRIGATION TUNNEL is to be begun 
within a month, according to report. The tunnel will 
cost $2,000,000 and will be in two sections, one two miles 
long, through a spur in the cliffs, and the other four miles 
long through the ridge dividing the waters of the Gunni- 
son from those of the Uncompagre Valley, Colorado. 
Eighty-five miles of irrigation canals will be fed by this 
tunnel. The section of the tunnel will vary somewhat, but 
will average 12 x 12 ft. The reclamation act which passed 
both houses and was signed by the President a year ago 
provides for this great work. The tunnel will start at a 
point in the Gunnison Canon, about 12 miles northeast of 
Montrose. 


THE MT. WASHINGTON TUNNEL HEADINGS under 
Mt Washington, near Pittsburg, have met. The tunnel 
is 3,000 ft. long, and the second longest on the new line 
of the Pittsburg, Carnegie & Western R. R., described in 
our issue of May 21. The bottom bench will be finished 
in about four months. The Ferguson Contracting Co. 
is doing the work. 


THE NEW WATER INTAKE TUNNEL at Cleveland, 
O., or rather the portion built by contract, appears to be 
in bad shape. A recent inspection by Mr. T. H. Murphy, 
who has been superintendent of construction since the 
city assumed the work, found portions of the tunnel so 
full of sand that he was unable to proceed further on his 
journey. 
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A €0-FT. VERTICAL BORING AND TURNING MILL 
at the Schenectady works of the General Electric Co., was 
described by its designer, Mr. John Riddell, M. Am. Soc. 
M. E., at the meeting last week of the American Society of 
Mechanical Engineers. The machine was designed for use 
in building the largest sizes of electric generators. It 
rests on a concrete and brick foundation 22 ft. 6 ins. in 
depth below the floor line. The bed-plate is 20 ft. in 
diameter and weighs 80,700 Ibs., and it has two circular 
ways having a total bearing surface of 7,730 sq. ins. The 
maximum load to be placed on these ways is about 300 
tons, making a maximum pressure of 77.6 Ibs. per sq. in. 
The table can be turned at a speed of 1 revolution in 1 
minute to 1 revolution in 8 minutes. Adjacent to the 
mill are 14 circular floor plates, and beyond these 15 
radial plates, making a complete floor plate surface of 
65 ft. diameter. The whole machine weighs 885,620 Ibs. 
It is driven by a 50-HP. variable-speed electric motor, 
through a train of gearing giving a maximum speed re- 
duction of 1,040 to 1. 


A LARGE SHOT was in an oil well 
in the Allegheny oil field. It consisted of 400 quarts of 
nitroglycerin loaded in 20 shells, each shell being 7 ins. 
diam. x 20 ins. long. The well was 1,400 ft. deep, and 
the nitroglycerin was tamped with 30 barrels of water and 
75 ft. of oil. The ‘‘go-devil’’ was dropped, but for fully 
a minute there was no sound, then a column of water 
rose from the hole to a height of 75 ft., where it spread 
out. This was followed by a mighty roar and the dis- 
charge of oil, rocks and water to a height of 150 ft. This 
is believed to be the largest oil-well shot on record. 

A BIG STEEL RAIL ORDER has been placed with the 
U. S. Steel Corporation, by the Union Pacific and South- 
ern Pacific Railroads, according to newspaper reports. 
The order is for 100,000 tons of rails at $28, to be de- 
liverel next year. 


A SEWERAGE PUMPING STATION is to be built at 
Jackson Park Ave. and the Baltimore & Ohio R. R., Chi- 
cago, to deliver into the intercepting sewer system (Eng. 
News, May 28, 1903), the sewage from a special low-level 
sewer system serving the district between 73d and 95th 
Sts. There will be four horizontal Corliss engines driv- 
ing vertical shafts with horizontal centrifugal pumps. 
Two of these will be triple expansion engines driving 
pump runners 7 ft. 6 ins. diameter; one will have cylin- 
ders 8, 13 and 18 ins. diameter, and 24 ins. stroke; the 
other will have cylinders 9%, 16% and 23 ins. diameter, 
and 30 ins. stroke. The other two will be cross-compound 
engines, having cylinders 14 x 30 and 28 x 30 ins. There 
will be nearly 15 miles of brick sewer, 11 ft. to 2% ft. 
diameter, costing about $720,000 ($25 per ft. for 11-ft. and 
$4 per ft. for 2%4-ft. sewers); also 461 manholes, $11,525; 
608 catchbasins and conections, $21,280; and 12,000 cu. 
yds. of rock excavation, $24,000. The cost of pumping 
station and machinery is estimated at $112,830, bringing 
the total up to $887,000. The plans and estimates have 
been prepared by Mr. C. D. Hill, Engineer of the Board 
of Local Improvements, Chicago. 


THE ST. PAUL ELECTROLYSIS SUIT has been com- 
promised on the following terms: The suit is withdrawn 
or suspended, and the street railway company is given 
until July 1, 1904, to take steps to eliminate electrolytic 
action. The company will keep the water board informed 
as to its progress, will pay damages caused by electrolysis 
meanwhile, and will reimburse the water board for the 
cost of tests and the services of experts in the case. Mr. 
John Caulfield is Secretary of the Water Board, and Mr. 
Thos. McDermott is its attorney. 

MUNICIPAL OWNERSHIP OF WATER-WORKS at 
Augusta, Me., was declared for on June 22 by a popular 
vote of 1,433 to 209. This means the formation of the 
Kennebec Water District, and the purchase of the plant 
of the Augusta Water Co., in accordance with the plan 
recently adopted or proposed in several other localities 
in the state. The plan, and action thereunder, was re- 
viewed editorially in Engineering News for May 28, 1903. 


Mechanical, Mining and Electrical Engineering. 


THE FALSE WORK COLLAPSED during construction 
of the bridge now being built over the Allegheny River 
at Franklin, Pa. Seventeen men were at work when the 
structure fell; one was killed and five others may die 
from injuries. The others saved themselves by jumping 
into the river, where several narrowly escaped drowning 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week in the United States occurred June 19 at Chicago, 
Il. A trolley car ran into a Belt Line freight train. 
killing two passengers instantly and injuring ten others, 
at least two of whom will die. The trolley car brakes 
refused to work.—-A cow ditched a Norfolk @ Western 
R. R. passenger train, June 26, near Marion, Va. The 
engineer and fireman were killed, but as none of the 
coaches left the track the passengers were uninjured. 


A FREIGHT ELEVATOR DROPPED five stories in 
the H. J. Heinz Co. plant at Allegheny, Pa., June 20. 
The cage fell 45 ft. with its load of 23 persons, two of 
whom were so seriously injured that they are not ex- 
pected to live. The breaking of a shaft on the first floor 
caused the accident. 


* 


NINETY PASSENGERS WERE KILLED in a train 
wreck, June 27, on the Bilbao-Saragossa R. R., at Neje- 
villa River, Spain. Of 300 passengers only six escaped 
without injury. The train, which was composed of two 
engines and 16 coaches, was crossing the bridge, when the 
couplings between the engines broke. The second engine 
left the track and fell, followed by the entire train, into 
the bed of the river. The bridge was % ft. above the 
river bed, and the coaches piled up in a mass of splintered 
wood and iron work. 
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THE MISSISSIPPI RIVER COMMISSION held a meet- 
ing last week in St. Louis to discuss the carrying on of 
the work of levee building and the following statement 
was given out in an interview by Mr. B. M. Harrod, M. 
Am, Soc. C. E., one of the members of the Commission: 


The Commission realizes that this year has proven a 
great victory for the levee work. The flood of 1903 was 
higher than any previous year, yet only six crevasses 
occurred, as against 38 during the flood of 1897. Realj = 
ing, further, the advantage to be gained by immedi 
action, the Commission has forwarded a report to ihe 
Secretary of War, recommending that half of the appro- 
priation for the fiscal year ending June 30, 1905, and half 
of the appropriation for the fiscal year ending June 20, 
1906, be made available at once. This sum, added to half 
of the appropriation for the fiscal year ending June 30, 
1904, would give the Commission a fund of $3,000,000, 
available for immediate use. 
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THE NEW SHIP CHANNEL, known as the Ambrose 
Channel, which is the main entrance to New York harbor, 
will necessitate the excavation of 42,000,000 cu. yds. of 
earth. The channel will be 40 ft. deep, 2,000 ft. wide and 
seven miles long. At the lower end of the channel a cut 
is being made 35 ft. deep, 1,000 ft. wide and 1% miles 
long. This will form a temporary waterway that will af- 
ford relief from such accidents as the recent grounding of 
the ‘‘Deutschland."’ Contracts are to be let for two new 
dredges to be used in completing the main channel, and 
eight months hence, when these new dredges are in com- 
mission, the dredging output wil be twice what it now is. 
It is estimated that the work will cost $24,000,000. Maj. 
W. L. Marshall, of the Corps of Engineers, has direct 
charge of the work. 
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MEASUREMENTS OF THE FLOW of the Colorado 
River are to be made by Prof. L. G. Carpenter, State En- 
gineer of Colorado, for use in the Kansas-Colorado water 
suit over the Arkansas River, now pending in the U. 8. 
Supreme Court. An appropriation of $6,000 for this pur- 
pose has been made from the $25,000 voted by the Color- 
ado legislature to carry on the suit. It is stated that 
Professor Carpenter will try to answer some or all of the 
following questions asked by the U. S. Supreme Court: 

Whether Colorado is herself actually threatening to 
wholly exhaust the flow in the Arkansas River in Kan- 
sas? 

Whether what is described as the underflow in the bill 
is a subterranean stream flowing in a known and defined 
—— or merely water percolating through the strata 

elow. 

What lands in Kansas are actually situated on the banks 
of the river, and what, either in Colorado or Kansas, are 
absolutely dependent on water therefrom. 

The extent of the water shed or drainage area of the 
Arkansas River. 

The possibility of the maintenance of a sustained flow 
through the control of the flood waters. 

The circumstances, a variation in which might induce 
the court to either grant, modify or deny the relief sought 
for, or any part thereof. 
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THE NEW COAST AND GEODETIC SURVEY PRECISE 


LEVEL; A POSSIBLE SUCCESSOR OF THE WYE — 


LEVEL. 
By John F. Hayford.* 

In 1900 there was designed and constructed in 
the Instrument Division of the Coast and Geo- 
detic Survey, under the direction of Mr. E. G. 
Fischer, a new type of precise level, which was 
immediately put into use in the field by that sur- 
vey. This instrument was designed and a methoa 
of observing adopted corresponding closely to 
that formerly used on the Missouri and Mississippi 
River Commissions, with a view to securing rapid 
precise leveling of low cost, but of the former ex- 
tremely high degree of accuracy. Greater success 
in this line has been attained than had been hoped 
for. The results of three seasons’ use of the in- 
strument on more than 2,400 miles of leveling 
have convinced both the writer and the ob:e:v- 
ers who have handled the instrument that these 
instruments are not only super!or to any former 
precise levels, but that this type of instrumont 
can compete successfully with the wye level typ2 
on leveling of any degree of accuracy. The be- 
lief that a fair examination of the merits of this 
type of instrument will lead to its gradual aZzop- 
tion in the place of the wye level! has led to the 
preparation of this article 


for the sake of putting it as near the line of col- 
limation as possible a portion of the upper part 
of the telescope tube has been cut away and the 
vial sunk into the opening. The vial is mounted 
with great care. The pieces of cork which serve 
to limit its longitudinal motion are shown at di, 
two of the screws against which the lower parc 
of the vial rests at each end are shown at bi, and 
the spring which holds the vial down firmly in 
position, while at the same time allowing an op- 
portunity for expansion and contraction, is shown 
at.c:1. The screw at fi, operated with a sccket 
wrench, serves to adjust the level vial to parailel- 
ism with the line of collimation. 

Rays of light passing upward from each end of 
the bubble strike the mirror w and are reflected 
downward and to the left to two prisms contained 
in the tube shown in section at gi of the right- 
hand cross-section: in Fig. 1. Each of these 
prisms throws an image of one end of the bub- 
ble and a portion of the graduation into the eye 
of the observer at the auxiliary telescope shown 
in Fig. 38 to the 
left of the main 
telescope. The im- 


and rapidity. The leveling of the instrument | 
done with sufficient accuracy to bring the bub} 
within the limits of its graduation by using ti 
spherical level at the side of the telescope, show 
in Fig. 2, and the approximate test of the ve ¢ 
cality of the axis is made with the principal ley. 
The telescope being then pointed upon a rod f.; 
the first reading the bubble is centered and k: 

centered by using the quick leveling screw. | 
should be kept in mind that the bubb!’e and ¢g ai 
uation are clearly visib‘e to the observer with hi 
left eye at the auxiliary reading telescope at th 
same time that he sees the rod through the mai; 
telescope with his right eye. The final ad ust 
ment of the bubble to the center is made almo:; 
without loss of time while the rod readings ar 
being taken, without the slightest motion of th 
observer’s head or turning of the eyes, his at 
tention being directed alternately to the imag 
of the rod and.the image of the bubble, whi! 
he stands in a perfectly erect position. Aft: 
the first rough leveling of the instrument is mad: 
the quick leveling screw is used to level up th: 
telescope in each direction to which it may bh 
pointed, the foot screws not being again touched 


age of the ends of = ne 
the bubble’ and 4 


portions of the 


This process of leveling is much more rapid tha 


“2 the manipulation of the four foot-screws of 


FIG. 1. LONGITUDINAL AND CROSS-SECTION OF PRECISE LEVEL INSTRUMENT; U. S. COAST AND GEODETIC SURVEY. 


The instrument is shown so completely in the 
accompanying illustrations that little description 
is necessary;} k is an outer tute serving to pro- 
tect and support the telescope and not directly 
in contact with it; m and n indicate details of 
the forward pivot support of the telescope. The 
telescope is free to revolve within a limited 
range about the horizontal line, joining the points 
of the screws, n. The third point of support of 
the telescope is the rounded end of the screw p 
(one hundred turns to the inch), which abuts 
against a hardened steel piece a, which forms a 
part of the telescope. The screw p is controlled 
by the milled and graduated head q. This is a 
quick leveling screw used to bring the line of col- 
limation of the telescope into the horizontal pans. 
It is not used for any measurements of small ver- 
tical angles. The draw tube of the telescope 
slides in two bearings, y, a considerable distance 
apart. 

The level vial is fixed relatively to the telescope 
tube, save for a slight motion of adjustment, and 


*Inspector of Geodetic Work, Coast and Geodetic Survey, 
Washington, D. C. 

+For a complete description see Appendix 6 of the Coast 
and Geodetic: Survey Report for 19%) See also Tran<ac- 
tions of the American Society of Civil Engineers, Vol. 
XLV, June, 1901, pp. 128-133. 


graduation, as seen by the otserver, are repre- 
sented inside the tube g: in the lower rigit-hand 
view in Fig. 1. 

The instrument has an unusua’ ly long center or 
vertical axis and its center of gravity is very low, 
both features being conducive to unusual stab/l- 
ity. The whole instrument stands very low cn its 
tripod and the area exposed to wind pressure is 
reduced to a minimum, being less than for a wy: 
level of corresponding optical power. This make3 
it a stable instrument in heavy winds. It has 
been used for several days in heavy winds with- 
out the wind-shield, which is customary in pre- 
cise leveling, and no appreciable decrease of ac- 
curacy could be discovered, the effect of the wind 
being simply to delay the observing sl‘ght'y. 

The instrument is of the irreversible type. The 
level vial is fixed relatively to the telescope, and 
the telescope itself cannot he rotated about it; 
own axis of figure, nor can it be reversed end for 
end, except by turning the who'e instrument in 
azimuth. In these respects the instrument is like 
a dumpy level. It differs from a dumpy level main- 
ly in being provided with a level-reading device 
and with a quick leveling screw uncer the eye- 
end of the telescope. 

This instrument is manipulated with great ease 


wye level, and. this rapidity is conducive to ac- 
curacy as well as economy. 

Incidentally, it may also be mentioned that when 
working over very soft ground or across a rail- 
road trestle, or in any position in which the move- 
ment of the observer is liable to disturb the leve! 
of the instrument, the bubble of this instrument 
can be kept centered with less effort t!an that o! 
a wye level. Precise level lines of the highes: 
degree of accuracy have been carried across long 
railway trestles without difficulty with this in- 
strument, 

A nickel-iron alloy with a remarkably low co 
efficient of expansion, about equal to that of pn 
wood, was used in the construction of the oute! 
protecting tube, the telescope, and the mountin: 
of the level vial. This, together with the fa: 
that the level vial has been placed ve y close |) 
the line of collimation of the telescope, reduces 
to a minimum the changes in the ang’e between 
the level vial and the line of collimation whin 
the instrument is subjected to rap'd changes of 
temperature. It is to be noted also that in this 
instrument the level vial, which is more sensitiv 
than any other part of the instrument to troub! 
some distortions due to unequal temperatur 
changes, is very much better protected than it | 
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che wye level. It is here mounted in a dead 
space of considerable size, enclosed by metal 
glass. It is exposed to a very limited extent 

to direct sunlight or direct radiation from 
sky or surrounding objects, even if the in- 
iment is used without an umbrella. The um- 

-ella is of course used in the precise leveling to 

tect the vial and instrument still more fully. 

The reds used with this instrument in the pre- 

. leveling of the Coast and Geodetic Survey 
non-extensible, and are made of pine impreg- 

.‘ed with paraffin to such an extent as to render 

r lengths independent of moisture condi ions. 
ch rod carries a centimeter graduation painted 

» black and white squares on its front surface. 
“o target is used. It is believed that the direct- 
reading rod gives greater accuracy, as well as 
seater rapidity, than the target r. d. 

The method of precise leveling now used with 
this instrument is as simple as that of ordinary 
wve develing, and it is confidently believed by 

observers that the manipulation of the in- 
<tpument and the observing at each instrument 
-tation takes less time than is the case with the 
«ye level and target rods used in ordinary level- 
ing The observations at a precise leveling sta- 
tion consist simply in reading each of the thre> 


time. The loss of time in testing and making ad- 
justments with this instrument while te ng used 
for leveling of the highest degree of accuracy is 
probably not greater than with a wye level in us 
on railroad location for examp!e. 

A party for precise leveling in the C. ast and 
yeodetic Survey consists of an observer, recorder, 
two rodmen, and two hands for extia labor and 
especially to protect the instrument from the sun 
and wind with an umbrella and a wind shield. 
Nearly all the leveling is done along railways 
Velocipede cars are used to transport the party 
to and from work, and even to transport them be- 
tween instrument stations on all railroads which 
grant the necessary permission to the Survey 
parties. This use of velocipede cars betwen in 
strument stations is of considerable importance on 
such rapid leveling as that indicated in this ar- 
ticle, in which otherwise nearly one-half the tim: 
of the party would be spent in walking. 

The claims made in this article are based upon 
three years’ experience by various observers in 
running over 2,400 completed miles of leveling. 
The conditions as to grade have varied frem th> 
mountainous divisions of the Union Pacific in Wy- 
oming, and even cross-country lines to trian?u- 
lation stations on hilltors, to the level track cf the 


= 


weather, during which many miles were run with 
the thermometer buried in the wooden rods read- 
ing more than 40 degrees Centigrade (<= 104 de- 
grees Fahrenheit). For comparison with other lev- 
eling of the same grade of accuracy it may be noted 
that recent leveling under the Mississippi River 
Commission was done at the rate cf 38 completed 
miles per month,* and under the Lake Survey at 
about 40 miles per month. 

Similarly it may be noted that whereas leveling 
of the same grade of accuracy by the Mississ ppt 
River Commission and by the Lake Survey has 
cost from $14 to $24 per competed mile in recent 
years, and earlier even more than that; the cost 
of the 2,400 miles of leveling now under cons‘der- 
ation had been from $7 to $11 per completed mile, 
the cost of the particular line referred to in the 
preceding paragraph being $6.70 per mile. 

During the month of June, on the line from An- 
thony to Shreveport, by Mr. Burger, 105 miles 
were completed. ‘The leveling proceeded on 25 
days during the month and the total length of sin- 
gle line was 223 miles, or an average of 89 mie: 
of single line per observing day. This feat was 
not accomplished by extra long hours of leveling 
Making no allowance whatever for any delays or 
interruptions except the stop in the middle of the 


Fig. 2. View of Right Side. 
PERSPECTIVE VIEWS OF U. S. C. & G. S. PRECISE LEVEL INSTRUMENT. 


horizontal lines of the diaphragm as seen pro- 
jected against each rod to the nearest tenth of a 
rod space (1 millimeter = 0003 foot), while the 
bubble is held in the middle of its graduation. 
The mean of the three readings is treated in the 
computation in the same manner as the single 
target reading in wye leveling. Certain very 
small corrections for refraction and instrumental 
errors are also applied in the precise level com- 
putation. These are necessary simp!y on account 
of the high degree of accuracy required, but are 
not due to any peculiarity in the method of ob- 
serving. They are corrections for errors which 
exist in the wye leveling as well as in the precise 
leveling. The so-called stadia constant is in these 
instruments approximately 1-333, or the subtended 
interval on the red is for a 100-meter (= 330-ft.) 
sight approximately 3-10 meter cr 1 it. The three 
rod readings are certain!y taken in less time than 
a rodman and observer can make a single ac- 
curate target setting and reading. 

The only adjustment cf the instrument which is 
made in the field is:that necessary to insure that 
the level vial is parallel with the line of collima- 
tion. This adjustment is tested daily by a mcdi- 
fication of the well-known peg method to suit it 
to this instrument. The test takes but little more 
time than the occupation of a single station in the 
ordinary course of the leveling, let us say from 
five to eight minutes. If the adjustment is found 
defective, it takes less than a minute to correct it. 
As a matter of experience it may be stated that 
adjustments from three days to three months 
apart have sufficed under field conditions to keep 
the angle between the level vial and the line of 
collimation less than twelve seconds of are nearly 
all the time, and less than four at least half the 


New York Central between New York and Aibany. 
The weather conditions have included tempera- 
tures as low as the freezing point in Wyoming in 
October, and temperatures as high as 53° C. 
(= 127° F.) in northern Texas in August. Very 
strong winds were enc -untered in Wyoming 
ing the fall months. The rate of progre:s of a 
party even under the most unfavorable conditions 
has rarely fallen below 50 completed miles per 
month, and the average rate has been 66 miles 
per month (viz., 2,484 miles in 36.9 months). Ev- 
ery mile of progress represents a mile leveled at 
least twice, once in the forward and once in the 
backward direction. If the first two resu’ts on 
any section did not check within specified narrow 
limits the section was re-leveled in each direction, 
making four trips in all over that portion. The 
above statements, and those which fo low, re’ative 
to the best performances of the leveling parties, 
will serve not only to indicate the great increase 


-which has been made in the rapidity of precis> 


leveling, but also to Outline for the advocates of 
wye leveling the rapidity with which they must 
manipulate their instruments on rough work to 
substantiate any claim, that the wye level is ca:a- 
ble of doing quicker work than the instrument 
now under consideration. The following instances 
of rapid leveling occurred in the regular ccurse of 
the field work. For every case except that given 
in the following paragraph similar examples clcse- 
ly approaching it can readily be found by search- 
ing the records. 

Between April 3, and November 18, 1902, Mr. 
W. H. Burger ran 640 completed: miles of leveling 
between Anthony, Kan., and Shreveport, La, his 
average rate of progress being 85 miles per month. 
This period included two months of very hot 


Fig. 3. View of Left Side. 


day for lunch, the average numter of hours of 
leveling was 71% per day, and the average 
speed was therefore for the whote month 1.2 
miles of single line per hour during the progress of 
the leveling. The average length of sight during 
this month was 274 ft. (83 meters). 

The party under Mr. W. C. Dibrell ran 103 com- 
pleted miles during the month of July, 1902, a re- 
markable record when it is con:idered that th 
party encountered many heavy grades on this 
work in Wyoming. 

On July 29, 1902, Mr. Dibrell ran 15.8 miles of 
single line, none of which was afterwards found 
to need re-running. The observing was done in 9 
hours and 40 minutes, making no deduct’ons for 
delays, except the dinner hour, or at an average 
rate of 1.6 miles per hour. The total number of 
instrument stations on this day was 147. Assum- 
ing that the observer moved from station to sta- 
tion on the velocipede cars at an average speed of 
six miles per hour the time actually spent at the 
stations was 7 hours and 2 minutes, or 2.9 minutes 
per station. This includes the time of leveling up 
the instrument and making other manipulations 
aq well as the observations, being the interval 
from the instant the instrument struck the ground 
until it was picked up again. 

Similarly, the same observer a few miles east of 
Rawlins, Wyo., ran four miles of levels, none of 
which required re-running, in 1 hour 53 min- 
utes, or at the rate of 2.1 miles per hour. 

All of the cases of rapid leveling just cited oc- 
curred on precise leveling of the highest degree 
of accuracy. Of the leveling done with these in- 
struments, lines of an aggregate length of 2,050 


“*See Trans. Am. Soc. C. E., Vol. XLV., June, 1901, pp. 
113-114, 174-175, 179, 187-188. 
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miles now form portions of closed circuits. The 
adjustment of closures of these circuits furnishes 
the severest possible test of the accuracy of th: 
leveling. The greatest correction yet found in any 
of the lines run with these instruments is 0.073 
millimeters per kilometer (0.00039-foot per mile), 
and on more than half the lines the necessary cor- 
rection to close all circuits is less than 0.020 m1- 
limeters per kilometer (0.00010-foot per mile). This 
is as good a record for accuracy as has ever been 
made on any large scheme of precise leveling so 
far as the writer is aware. 

In actual service it has thus been shown that 
this type of precise level will do extremely ac- 
curate work at such a rate as at least to make it 
a formidable competitor in speed with the wye 
level doing the ordinary grade of work. What 
record for speed would it make if it were modi- 
fied to adapt it to the moderate degree of accuracy 
required of the wye level, and if the method of 
observation were also so modified? Every ob- 
server who has used this type of instrument be- 
lieves that under these conditions the leveling 
would be done much more rapidly and economical- 
ly than is possible with the wye level, and that 
such a modified instrument would pay for itself 
in wages and salaries saved in a few months of 
continuous work, 

The four most important features of this in«tru- 
ment and method, with reference to rapid work, 
are first, the substitution of a single screw under 
the eye-end of the telescope for four foot-screws 
for making the final leveling of the instrument,and 
hence the possibility of very rapid manipulation 
and of easily holding the bubble centered even 
under difficult conditions; second, the use of @ 
reading device which enables the observer to see 
the bubble clearly at any time without moving 
his eye from the eye-piece; third, the firm mount- 
ing of the level vial nearly in the line of collima- 
tion and in such a position that it is unusually 
well sheltered from rapid changes of temperature, 
and therefore with the result of securing an un- 
usually stable relation of the vial and te'escope; 
fourth, the use of direct-reading rods instead of 
target rods. These features can cach be incor- 
porated in an instrument of this type for ordinary 
leveling under ordinary conditions, without d ffi- 
culty. In fact to adapt the instrument and me-hol 
to rapid and economical leveling, furnishing all 
the accuracy required in railroad construction 
work, sewer construction, surveys for water sup- 
plies, or any of the many uses to which the wye 
level is ordinarily put, but slight modifications 
are necessary. The telescope being retainei with 
its present power much longer sights could be ob- 
tained than is allowable in precise leveling. The 
sensitiveness of the bubble should be reduced from 
its present value, one divisicn (2 milli nete:s) equal 
to 2 seconds, to such an extent as may benecessary 
to enable the observer to hold the bubb’e in the 
middle of the graduation whenno umbrella is used. 
Certain slight modifications might be made in the 
design to protect the bubble still further from di- 
rect sunlight, on the suppcsition that no umbrel'a 
is to be used. Certain slight modifications woul! 
also be desirable so as to furnish the observer a 
means of more quickly adjusting the instrument 
again in the field after an accident then is possi- 
ble in the present design. The observing party 
may be reduced to four, three or two men, ac- 
cording to the character of the work. If there 
changes are made there is no good reason to doubt 
that there will be amy difficulty in greatly reduc- 
ing the cost of ordinary leveling just as the cost 
of precise leveling has been reduced. 

The impression may exist that this type of in- 
strument is necessarily much more costly than a 
wye level. One of this type of precise levels de- 
signed for the highest degree of accuracy was re- 
cently sold by a reputable instrument maker, 
Mahn & Co., St. Louis, together with two rods of 
the C. & G. S. type, for $350.* This being the price 
now of the precise level of this type when there 
is very little demand for the instrument, because it 
is unknown to most engineers, the price of a lower 
grade instrument of this type for ordinary work, 
if they were sold in large numbers, as the wye 


*Saegmueller, of Washington, is also manufacturing 
these instruments, and possibly there are still others from 
whom they can be obtained. 


level is now sold, would not be much if any 
greater than the present price of the wye level. 

The writer firmly believes that a fair examina- 
tion and test by engineers generally of the mer‘ts 
of this type of instrument for ordinary leve ing 
would lead to the gradual but complete displace- 
ment of the wye level. Fair and sufficiently ex- 
tensive trials will lead inevitably to the conclu- 
sion that to use a wye level is to throw away time 
and money. 

In conclusion, the writer wishes to state that he 
is not financially interested in any way in this 
type of level. This article is written in the hop2> 
that it may help to advance the interests of the 
engineering profession by reducing the cost and 
raising the standard of ordinary leveling. 


FOUR SYSTEMS OF SOFTENING WATER FOR IN- 
DUSTRIAL PURPOSES. 


Water softening plants are now being insta‘led 
on every hand. Nearly all of them treat water 
for industrial purposes only, but a few have been 
put in on city supplies, and more of these will 
doubtless be added in the near future. Below 
will be found descriptions of four systems, on the 
Pittsburg, New York-Continental-Jewell, Breda, 
and Tweeddale systems, respectively. 

PLANT FOR THE TENNESSEE COAL, IRON 
& RAILWAY CoO., AT ENSLEY, ALA. 

A notably large plant was installed in 1902 to 
soften and otherwise purify the water supply of 
the various industries of the Tennessee Coal, Iron 
& Railway Co., at Ensley and Pratt City, Ala. 
The plant is designed to serve a boiler capac'ty of 
25,000 HP., only 17,000 of which is now in op2ra- 
tion. With the addition of more boilers and an 
increase of the pumping capacity of the water- 
works the volume treated by the softening plant 
will be increased from 2,500,000 or 3,000,000 to 
4,000,000 gallons a day. A general view of the 
plant, as it was when near competion, is shown 
by Fig. 1. 

The water supply in question is drawn from 
Village Creek, which, particularly during the dry 
months, is liable to be high in incru-ting and cor- 
roding substances. For examp‘e, samples analyzed 


In the winter and early spring months the - 
cium sulphate rarely exceeds 6.52 grains and : 
magnesium carbonate 3.38 grains per gallon, wh 
at the same time the organic matter is low a 
there is little or no indication of free sulphu, 
acid. The latter, when it docs appear, is due 
the pollution of the cre2k by manufactur 
plants, the discharge from which, at low wa: 
may suddenly change the water from a condit 
of alkalinity to acidity. 

A small laboratory at the softening plant e 
bles the operator to determine, by simple t-« 
the varying character of the water and to regula 
the quantity of chemicals accordingly. A sin: 
test of the treated water, made in Septem). 
1902, showed that the calc:um sulphate had }) 
reduced to 0.81, and the magnesium carbon): 
to 2.39 grains per gallon. 

The water is treated with Ime oxide and sd) 
carbonate in large precipitating tanks and th 
passed through gravity mechanical filters. 

PREPARATION OF CHEMICALS.—The p 
cipitating agents employed are lime and s» . 
ash. The solutions are prepared in separa: 
tanks, in duplicate, each tank having a capaci 
of 600 gallons. There are also two soluti, 
pumps, one between each pair of tanks, as show 
on the plan, Fig. 2. The pumps are speeded | 
a capacity of about ten gallons per minute, 
less, at the will of the operator. 

The lump lime is placed in a receptacle inci 
the tank, the bottom of which is of wire gavz 
so as to prevent any unburned portions of lin 
from passing through. After it is s'aked the fin 
particles are washed to the bottom of the tank 
where a cream of lime is formed, and kept i 
constant agitation by the aid of compressed ai 
While one of the precipitating tanks is being 
filled, this cream of lime is being added with th 
water, so that by the time the tank is filled, th, 
lime solution has performed its functions. Soca 
ash is then added and the tank of water violent! 
agitated for about seyen minutes, when a test is 
made to determine whether the water has be 
properly treated. If an insufficient amount of ma 
terial has been added, the correction is made; i! 
an excess has been added, a suffic'ent amount «f 


FIG. 1. GENERAL VIEW OF WATER SOFTENING PLANT FOR THE TENNESSEE COAL, IRON & 
RAILWAY CO., ENSLEY, ALA. 
Pittsburg Filter Mfg. Co., Pittsburg, Pa., Contractors. 


in September, 1902, by Dr. J. M. Harris, Chemist 
to the company, showed the following results in 
grains per U. S. gallon: 


Calcium sulphate ........ bon 12.47 
Organic matter......... dd - 192 
Free sulphuric acid.......... 

49.42 


raw water is turned in to correct this evil. .\ 
record of this test is then made, giving the amoun’ 
of material used, and the date and hour wh» 
this tank was treated. 


PRECIPITATION TANKS.—There are fou" 


steel tanks, 30 ft. in diameter and 30 ft. hig) 
each having a capacity of 160,000 gallons exclu - 
ing the cone-shaped bottoms. The tanks are su)- 
ported, as shown by Figs. 1 and 2, on steel c'- 
umns, 10 ft. high, thus making room for the coni- 
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FIG. 2. PLAN AND SECTIONAL ELEVATION OF ENSLEY WATER SOFTENING PLANT. 


cal bottoms, which are used to collect and draw 
off the sludge. Each tank is filled through an 
independent line of 16-in. pipe, provided with 
connections for introducing the chemical solution 
without interfering with any other tank. After 
being filled, the water and chemical in each tank 
are thoroughly mixed by means of air under 10 to 
15 lbs. pressure, introduced through the side of 
each tank, and distributed through a perforated 
pipe, in the form of a ring. This pipe is 8 ins. 
above the chemical inlet. The air is furnished by 
an 8 x 8x 10-in. straight line air compressor, sup- 
plemented by a receiver 30 ins, in diameter and 
10 ft. high, in which a pressure of 10 to 20 Ibs. is 
maintained. After the water has stood from one 
to four hours in one of the tanks, the operator 
opens the valve in the outlet pipe, which is con- 
nected to a movable pipe in the tank, the latter 
always being maintained at 12 ins. below the sur- 
face of the water. The clarified water is drawn 
off to within one foot of the cylindrical portion 
of the bottom of the tank. When the clear wate: 
has been drawn off, the sludge which accumulates 
in the cone bottom is flushed out to the sewer 
about onee in four to six days. 


FILTERS.—There are two mechanical filters of 
steel construction, 20 ft. inside diameter, and 8 ft. 
high outside, with an effective filtering surface 
of 318 sq. ft. in each. Between the top of the 
shell and the filtering surface, there is an iroa 
trough from which the water is evenly distributed 
to the filter bed, over a circular weir. A spring 
tooth revolving rake is provided (see Fig. 3) for 
stirring up the sand when the filters are washed, 
and a centrifugal pump having a capac'ty of 
1,000 gallons per minute is used for washing out 
the filters about once in seven days. 

Underneath the filters is a clear water reser- 
voir having a capacity of 18,000 gallons, from 
which the centrifugal pump lifts its supply of 
filtered wash water. 

All parts of the plant are accessible from the 
sround, and gages and electrical enunciators 


Solution Enters ™ here’ 


show when each precipitating tank is filled with- 
in 12 ins. of the top, by ringing a bell, so that 
there is no danger of a tank overflowing. 

The plant was designed and built by the Pitts- 
burg Filter Manufacturing Co., of Pittsburg, Pa., 
under a contract calling for a removal of 90 to 
95% of the salts of lime and magnesia, regardless 


of their form, and also of all corroding substances, 
Mr. J. B. Greer is manager-of the Filter Co. 


PLANT FOR THE COLUMBIA CHEMICAL CO., 
BARBERTON, O. 

A softening plant, with a capacity of 20,000 gal- 
lons of treated water per hour, or 480,000 gallons 
per day, was put in operation late in 1902 to sup- 
ply water for the power plant of the Columbia 
Chemical Co., of Barberton, O. Fig. 4 is a general 
view of the plant from above, taken before it was 
enclosed. Fig. 5 includes a plan and section, and 
Fig. 6 is a more detailed section of the lime tank. 

The water is treated with lime and soda, passes 
to a precipitation tank, then to a gravity filter, 
located in the precipitation tank. The agitators 
used in the large lime and mixing tanks are 
driven by a water wheel, the power for which is 
derived from the fall of water to be treated. In 
general, wood was used in construction, but the 
small solution tank, water wheel, and regulating 
tanks are of steel. The lime mixing and precipita- 
tion tanks through which the water passes is suc- 
cession, have a combined available capacity of 
105,000, giving five hours’ time for the passage of 
the water through the apparatus, not including 
the filter. 

The plant rests on a solid concrete foundation. 
Its operations are all controlled from the fleor or 
platform covering the lime and mixing tank, and 
a portion of the precipitation tank. 

PREPARATION OF THE CHEMICALS.—The 
water enters the plant through an automatically 
controlled inlet valve, passes down over the water 
wheel into the receiving tank, shown in Fig. 5, 
and thence over two weirs. One of these weirs 
is of fixed size, designed for the full capacity of 
the plant. Through this weir the main supply 
flows to a mixing trough. The second weir is of 
the same depth and level, but it is provided with 
an adjustable wing, operated by a screw and 
hand wheel. By these means the flow of water 
to and through the lime tank may be adjusted at 
will, The solution of lime water from the lime 
tank joins the main water supply in the mixing 
trough, where the two streams pass together over 
a series of baffle plates. The water with its dose 
of lime now passes to the bottom of the mixing 
tank, where the soda solution is admitted through 
a feed valve, regulated to the flow through the 
main supply valve. The water with both the lime 
and soda in it now rises through the mixing tank, 
where it is constantly stirred by the agitating de- 
vice shown in the illustrations, and finally flows 
over an outlet at the top of the tank, and passes 
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to the large precipitating tank. The lime and the 
mixing tank each has a net capacity of 12,500 


gallons. 
As shown by Figs. 4 and 5, small tanks are pro- 
ei vided above the level of the lime and the mixing 


tanks just described. One of these tanks is used 
to slake the lime and the other is employed to 
make up the soda solution. 


PRECIPITATING TANK.—This is 28 ft. in di- 


: ameter and 20 ft. deep, and has a net capacity of 
: about SO,000 gallons. The treated water enters 
if near the bottom, rises to the top, and flows 
: through ports onto the surface of the filter. 
FILTER.-—This operates at only 2,000gallons per 
| sq. ft., or 87,000,000 gallons per acre, has coarser 
4 sand than is generally used, and is not provided 
tr with agitators for use in washing, The top of th» 
| filter tank is on the same level as the top of the 
4 precipitation tanks. Gates are provided to cles» 
; the ports while the filter is being washed. Tne 
ts filtered water flows by gravity to the feed wat+2r 
a heaters, and as the supply is taken from con- 
a; densers no separate pumping is required on ac- 
4 count of the water softening p'ant. 
: : The plant was installed by the New York Con- 
; tinental Jewell Filtration Co., and we are indebted 
4g] to Mr. F. B. Leopold, of that company, for infor- 
mation used in preparing this art'c‘e. 


THE BREDA WATER SOFTENING APPA- 
RATUS. 

Two water softening plants have recently been 
installed to treat water for industrial purposes in 
Brooklyn, N. Y. The apparatus employed is ex- 
tensively used in Europe, having been invented 
and now being controlled there by Mr. Halvor 

Breda, of Ber- 

i lin. The chem- 
ical reagents 

employed are 


x slaked lime 


other notable 
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sand soda. The 4. GENERAL VIEW OF WATER SOFT 


and the independent mechani- 
cal filter. 

Fig. 7 is a view of a water 
softening plant with a capac- 
ity of 1,050 gallons per hour, 
or about 25,000 gal'ons a day, 
at the factory of Wm. Demuth 
& Co., Brooklyn, N. Y., manu- 
facturers of pipes and other 
articles for smokers. This 
plant was put in operation 
early in 1902. The water sup- 
ply for the factory is from a 
deep well. The water has 16° 
French hardness, which the 
plant is designed to reduce to 
2°. To effect this change there 
are required, theoretically, 1.1 
Ibs. of lime and 0.71-lb, of 
soda per 1,000 gallons of water 
softened. 

At another and _iarger 
Brooklyn plant, put in opera- 
tion in 1901, to replace one 
built by another company, the 
well water treated has a hard- 
ness of 30.5°, French scale. To 
reduce this to 2° there are re- 
quired 1.4 Ibs. of lime and 
13 lbs. of soda. This plant 
is at the.brewery of Piel 
Bros. 

In general, the water is 
heated by exhaust steam, but 
even if that is not available 
heating entails but litt'e extra 
expense wherever the water in 
hand is to be used to raise 
steam. 

The detaiis of the Breda 
water softening apparatus 
may now be set forth with the 
aid of the accompanying il- 
lustrations. Fig. 8 shows the 


ENING PLANT FOR THE COLUMBIA CHEMICAL CO., 
BARBERTON, O. 

treated; adjustable automatic devices for con- 
trolling the flow of the chemical solutions to con- 
form to the quality and quantity of water be'ng 
treated; the design of the lime water saturator; 


apparatus in plan, elevation and section. All the 
water to be treated enters the distributor at the 
top of the plant (Figs. 8 and 9) where its forc> 
is broken by a perforated plate, and where the 
volume is divided as desired and sent on its sev- 
eral ways to the heater, the lime saturator, and 
the tilting tank operating the soda measuring cup. 
From the bottom of the water heater (Fig. 10) 


_ and from the top of the lime saturator (Fig. 8) the 


water goes to the mixing compartment at the top 
and in the center of the settling tank. The soda 
solution and the heated water are also discharged 
into this mixing compartment. The water and 
its contained chemicals now flows down to the 
bottom of the settling tank, then slowly upwards 
in the outer, clearing compartment, and over a 
notched circular collecting weir and on through a 
pipe to the filter. The impurities settle into the 
sludge hopper and are drawn off at intervals as 
may be required, 

Reverting now to the water distributor, Fig. 9. 
it will be seen that ‘a movable partition is used to 
adjust the relative flow of water to the heater and 
to the other portions of the plant, and that the 
second and minor stream is divided in like man- 
ner, for the supply to the lime water saturator 
and the tilting tank operating the soda measur- 
ing cup. 

The general design of the tilting tank is 
shown by the longitudinal section, Fig. 11. A roi 
attached to the outer end of the balanced-lever 
lowers the small soda measuring cup into the soda 
solution tank every time the tilting tank empties. 
The weighted lever restores the empty tilting 
tank to its former position, and at the same time 
lifts the soda cup, which then discharges its 
contents through rubber tubing to a pipe lead- 
ing to the mixing compartment already described. 
The tank in which the measuring cup operates 
is kept filled to a constant level by means of a ball 
cock controlling a supply pipe from a larger tank, 
which is filled with soda solution daily. The dis- 
charge from the tilting basin, five or six times per 
minute, rushes down a pipe to the bottom of the 
lime saturator, carrying with it more or less air 
whereby the lime at the bottom of the tank is 
agitated. The lime thus stirred res part way to 
the top of the tank, but gradually settles back, 
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Ip Shah 56'long on the top. The air may be supplied from a com-_ there is no doubt that the plants should be kept ! 
pressor, or blown in by a \-in. steam jet, on the under supervision by a chemist to see that in- : 

mt MW principle of the injector. ‘This caus-s a violent structions are properly followed and that the de- 

oak agitation of the water. The oxygen of the air, it sired results are obtained. 

is claimed, removes organic and volatile matter, There are 24 Tweeddale plants now in opera- 

and with the agitation causes a mechanical sep-_ tion, seven of which are in railway service, ‘n- 

CJ aration of the solids in the water. In about uve cluding fous cn the Chicago, St. Paul, Minneapolis 

minutes, a given quantity of a standardized chem- @ Omaha Ry., where its use has effected a saviig 

Exelsior Filter Bed ical reagent is poured in, and the agitation ccn- jn expenses for fuel »nd repairs to boilers. O' Aer 

_ Pid 2b 06. tinued for 15 minutes. A coagulant is then added. rey.crts on economy and efficiency are as follows: 

48" . and sedimentation allowed to take place for one The Boston & Denver Consolidated Mining & 

Bolts or two hours. 


Sha 160long 
220" 


The sludge is washed out once in two or three 
weeks, being allowed to accumulate until it is 5 
or 6 ins. deep, as it is claimed that the stirring up 
of this sludge by the air greatly aids the sedi- 
mentation process. The treated water is drawn 
off at the surface by means of a swinging pipe 
fitted with a float. The illustration and above 
description refer to the apparatus required for 
boiler house plants. For railway water stations, 
however, only a single treating tank is required, 


Milling Co., at Black Hawk, Colo., has had 
its fuel bill reduced by $600 per month, and 
its pipes, which were formerly eaten out rapidly 
by the acid water, now give no trouble. The Union 
Ice Co., at Los Angeles, Cal., has found a saving 
in fuel, repairs and ccst of water amounting to 
$469 per month, having formerly had to purchase 
the water for ice making, while the Tweeddale 
process enables water from the wells to be used 
The plant at the power house of the Edison Ilu- 
mipating Co., of Topeka, Kan., has been in opera- 


The process requires no pumps or machinery, and 
needs only a few minutes attention every six 
hours, when the fireman or other attendant intro- 
duces the chemical solution and puts the aerat’nz 
jets in operation. .- 

The construction and arrangement of the appa- 
ratus are shown by Fig. 13 (on p. 10). Two woode1 
‘¥ tanks are used, the water in one undergo'ng trea‘- 
ment and sedimentation while the treated water in 
the other is being used, The size of the t:nk3 
varies with the capacity of tre plant, each holdin; 
Mi enough to furnish a supply for from six to eg1t 
hours. It is stated that two 50,000-gallon tanks 
will suffice for a plant of 2,000 HP. boiler capac- 
ity. The raw water is carried by a pipe to the 
bottom of the tank and passes into a chamber 
filled with coke and iron. From this it escapes 
into the tank through four radial pipes wtth 
curved ends. When the tank is filled to within a 
few inches of the top, air at about 45 Ibs. press- 
ure is admitted through the chamber, escaping 
through the radial arms and through a %-in. hole 


MNO" this being placed at an elevation above the ordi- tion for four years, supplying Babcock & Wilcox 
& nary tank from which the engines draw their water-tube boilers. When first put in service, the 
© supply. When the water has undergone its treat- oiler tubes had 14 to %4-in. of scale, to remove 
bs, ment, it passes down through a pipe in a frost- which a rotary boring machine was formerly 
pe proof casing and up through another pipe into the ysed. For the first few weeks, the boilers were 
q Ei; railway tank, the treatihg tank being then again pjown off once or twice a day, to remove the old : 
- a Ip Shaft 40'bong 7 filled with the raw water. scale which became dislodged from the tubes and ' 
| 3 potest Bar. = / The composition and strength of the reagent, shells. After this no new scale formed. A new ' 
b: f ai and the quantity to be used, depend upon the qual-__— boiler was put in operation Nov. 2, 1899, and had 
4 ) ity of the water being treated, and a standard not been washed out up to June 25, 1900, at which 
a ; solution is made to suit each case. The strength time an examination showed that the tubes were i 
ES i of the solution is determined by the color test. In perfectly clean. In May, 102, the company’s : 
this way no skilled attendance is required, but superintendent, Mr. C. R. Maunsell, stated that 
a Fig. 6. Section of Lime Tank; Barberton Plant. shee 
leaving only clarified lime water to be sent to 
a the mixing compartment. i 
Ae The filter is of the mechanical type, with a thin { 
bed of fine gravel, as shown by the section, 
Fig. 12. 
=. This form of water softening apparatus is built I ; 
a in sizes of from 60 to 16,000 gallons capacity G 
ee per hour, the latter being the maximum unit size. se 
a A large number of plants are in use in Continental i 
ag Europe. Of notable foreigninstallations now in pro- AP 
La gress the largest is one of 16,000 gallons capacity i 
Poa per hour, or 384,000 gallons per day, for the R6ch- Fe 
ling Iron & Steel Works, VOlkingen-on-the-Saar, 
Germany. This works has already two units of ei 
a capacity of 15,000 gallons per hour each, so — 
the new plant will give a combined capacity of i A 
1,100,000 gallons a day. i 
THE TWEEDDALE WATER SOFTENING AND a 
PURIFYING SYSTEM, 
In the description of the new railway shops at 2 
5 Topeka, Kan., in our issue of April 2, reference ak 
‘eo was made to the use of the Tweeddale system for ik 
5 softening the water used at the plant. aie 
4 The Tweeddale system is of the intermittent =: 
: class, and is not automatic in action, both of ae 
which features, it is said, are advantageous in ee 
i regard to efficiency, ensuring greater uniformity 4 
i @ in results than continuous and automatic act’on, 
| which might be arrested by freezing or accident. 


FIG. 7. VIEW OF BREDA WATER SOFTENING APPARATUS AT FACTORY OF WM. DEMUTH & 
CO., BROOKLYN, N. Y. 
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the use of the system had saved at least $125 per. 


month in fuel and repairs, and that it had saved 
its cost in the cleaning of boilers alone. At this 
plant the water is treated with a solution of hy- 


Water Supply 


Saturator 


Plan. 


drate of soda, and chloride of iron is used for the 
coagulant. Analyses of the raw and treated water 
are given below; it is remarked that the alkali 
solids are non-incrusting, and do not harm ex- 
cept by concentration, making mud in the boiler if 
not washed out frequently. 
Analysis, grains 
o—Pper gallon.——, 


Before After 
treatment. treatment. 


Carbonate of magnesia .............. 10.05 1.45 
OF 15.26 0.00 
. of magnesia 0.00 0.51 
“, of iron 0.56 0.00 
Oxide of iron..... 0.00 0.09 
Organic matter ... 3.03 0.00 
Alkali solids ...... - 20.83 21.51 
Total incrusting solids........ oes 60.52 4.89 


The process was invented and patented by the 
late Mr. William Tweeddale, of Topeka, Kan., 
who devoted several years to the investigation of 
methods for water softening. Since his death in 
1900, it*has been in the hands of Mr. C. 8. Burt, 
Fisher Building, Chicago, to whom we are in- 
debted for plans and other information. 


THE LARGEST WHEEL PIT IN THE WORLD is to 
be built at Niagara Falls. It will be 480 ft. long, 180 ft. 
deep, and 27 ft. wide, cut through rock. The work will 
cost $1,250,000, and bids have been called for by the 
Toronto and Niagara Power Co. 


THE SUMMER MEETING OF THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS AT SARATOGA, N. Y. 
The 47th meeting of the American Society of 

Mechanical Engineers was held at Saratoga, N. 

Y., on June 23-26, the headquarters being at the 

United States Hotel. About 450 members and 


tin § ¢ guests were in attendance. The work of the meet- 
i Water Distributor ing was distributed over five sessions, one of 
eel which was held in Union College chapel at Sche- 
— Soda nectady, during an intermission in the all-day 
Solution 
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FIG. 8. PLAN, GENERAL ELEVATION 
AND CROSS-SECTION OF 
BREDA WATER SOFTENING 
APPARATUS. 


excursion to that busy industrial com- 


rious business items and professional 
papers were handled with dispatch and 
care. Between the business sessions a 
number of excursions and entertain- 
ments afforded enjoyable occupation to 
the members and their guests. Alto- 
gether the several items of the pro- 
gramme left no unoccupied time, and if 
any one present suffered ennui it was not be- 
cause of “lagging hours of idleness.” 

The work of the convention as a body was in- 
troduced by a speech of welcome by Mr. A. L. 
Rohrer, Chairman of the Local Committee, and an 
acknowledgment of it on behalf of the visiting 
members by Mr. James Mapes Dodge, the Presi- 
dent of the Society. Following the President’s re- 
marks, the Secretary, Prof. F. R. Hutton, read the 
paper prepared by Mr. J. M. B. Scheele as a guid> 
to the members intending to visit the United 
States Army gun factory at Watervliet, N. Y. 
This paper described very briefly the character 
and purpose of the factory, the nature of its equip- 
ment, and its capacity. Mr. R. P. Bolton then 
read a paper describing the efficiency test made 
by him of the passenger elevater plant for the 
new department store of R. H. Macy & Co., of 
New York city. This paper was printed nearly in 
full in our issue of June 25. Mr. Geo. Hill, in a 
brief written discussion, criticised the paper for 
being merely the record of tests made under ideal 
conditions which in no way disclosed what the 
efficiency of the plant would be under actual 
working conditions. Mr. Bolton replied that under 
the conditions of actual working it would have 
been practically impossible to separate the eleva- 
tor plant from the other elements of the power 
plant, and that a test under ideal conditions was 
exactly what general practice considered allow- 


munity, and the others at Saratoga. The . 
sessions were well attended and the va-- 


able and proper in testing a device to determin. 
its fulfillment of a guarantee. 


A Rational Train Resistance Formula. 
By John Balch Blood. 


This paper gave a brief history of train resist 
ance formulas, and discussed the characteristic 
and limitations of each. It then proceeded t 
point out the advantages of a rational formula 
as compared with empirical formulas, and 
present and discuss the special rational formu), 
advocated by its author. This formula was ex 
pressed as follows: 

D 
R= A+BM+(C+-—) Mn 
In this formula, 


R = resistance in pounds per ton, 

M = speed in miles per hour, 

T = train weight in tons, 

n == exponent = L8, 

A = coefficient of sliding friction, 

B = coefficient or rolling friction, 

C = coefficient of side resistance, 

D = coefficient of head and stern resistance. 


The numerical values assigned by the author tv 
these various coefficients were as follows: A = ;} 
for heavy freight trains; 4 for average pas:enger 
trains; 5 for heavy large electric cars; 6 for me- 
dium electric cars; 7 for light electric cars. B -- 
0.15 for light track construction; 0.12 for heavy 
track construction. C = 0.0016 for ordinary con- 
structed cars; 0.0014 for cars with vestibules. D 
= 0.25 for small cross-section cars; 0.3 for medium 
section electric cars; 0.35 for large electric or 
suburban cars; 0.4 for largest express trains. 

In discussing this paper, Prof, H. Wade Hib- 
bard stated that he doubted the absolute accuracy 
of the formula presented, and also doubted 
whether it were practicable to develop a formula 
accurate for all cases. He then instanced a num- 
ber of the variable factors which influenced train 
resistance, and which he considered were not 
taken into account by the formula. He thought 
that while the formula might be of use for pur- 
poses of comparison in connection with other for- 
mulas, it should not be employed with the idea 
that it gave determinations of anyth’ng like ab- 
solute accuracy. 


The Union Engineering Building. 

The action which the Council of the Seciety took 
shortly after the announcement of Mr. Carnegi>’s 
proposed gift of a union engineering building has 
already been made known to our readers. Ths 
action was, in substance, the acceptance of the 
generous offer and the appointment of a suitabe 
committee to conduct the necessary negotiations. 
At this meeting the Council laid its action for- 
mally before the Society for d'scussion, with a full 
explanation of the character and purpose of the 
gift, and of the steps which were necessary t” 
make it available. In action upon this report of 
the Council the meeting passed by unanimous 
vote and without discussion the following serics 
of resolutions: 

The American Society of Mechanical Engineers, as- 
sembled in general session at its 47th meeting in Saratoga, 
N. Y., has learned with the greatest interest of the pro 
posed gift to the profession of engineering by Mr. Andrew 
Carnegie, Member of the Society, of a million dollars for 
an engineering building. The Society has also been in- 
formed of the action taken by its Council in reference to 
making this gift available and serviceable to the needs of 
this Society. Wherefore, be it 

Resolved, That this Society desires to place on recorJ 
its appreciation of the purpose of Mr. Carnegie, in seeking 
to advance by this means the interests of the profession of 
engineering, 

Resolved, That by embodying this purpose in the form 


ot a great and noble building for the uses of those or- 


ganizations whose aims are to foster the development of 
engineering, the donor has taken a step which will notably 
advance these interests; 

Resolved, That the Society approves the prompt response 
of its Council to the opportunity offered to favor and fur- 
ther the interests of the Society which are involved in that 
progress of the profession which lies at the base of the 
Carnegie gift. 

Resolved, That it be referred to the Council with power 
to transmit by cablegram and letter to Mr. Carnegie the 
action of the Society, and to carry out by further action 
the details necessary to realize Mr. Carnegie’s generous 
purpose, 
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Results of the Letter Ballot on the Metric System. 


It will be remembered that one of the results of 
‘he active discussion of the metric system of 
weights and measures at the annual meeting of 
the Society held in New York city last winter was 


Transverse 
Section. 


a vote ordering the 
Secretary to send 
out an informal let- 
ter ballot to ascer- 
tain the opinion of 
the Society mem- 
bership upon the ad- 
visability of adopting 
the system as a 
standard in America. 
This ballot was sent 
out in due order, and 
from the votes re- 
ceived the Secretary 
had compiled a table 
showing their char- 
acter in detail. The 
number of votes re- 
ceived constituted 
about 20% of the 
total voting membership of the Society, and the 
following are the totals as taken from the detailed 
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FIG. 9. DETAILS OF BREDA WATER DISTRIBUTOR. 


table: Total Per 
Item. votes. cent. 
For metric system as only legal standard.... 108 20 
Against metric system as only legal standard. 103 80 
In favor of some legislation...........+..+- 153 33 
Against any legislation......... 68 
Detriment to personal business.............. 243 5 
Not detriment to personal business.......... 145 2 
Advantageous to personal business.......... 89 ‘ 


Mr. Gus. Henning made a motion that the re- 
sults of this ballot should be stricken from th» 
records of the Society. His reasons for making 
this motion were that although the vote was an 
informal one, it would be used by the opponents 
of the metric system as the formal, offical ex- 
pression of the Society; that only 20% of the 


Adjustable Partition 


vantages and disadvantages. Mr. Henning'’s mo- 
tion was vigorously combatted by Mr. F. A. 
Halsey and others and he finally withdrew it upon 


. the understanding that in printing the table it 


would be distinctly stated that the vote was an 
informal expression of opinion and represented 
only 20% of the voting membership of the Society. 
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The New Constitution and By-Laws. . 

The draft of the new constitution, which haa 
been prepared by the committee having the 
matter in charge and which had been forwarded 
to all members, was presented by Mr. C. W. 
Hunt, who explained in some detail the various 
features of the-new document and the reasons* 
which had influenced the committee in drafting 
the more important new provisions. In conclu- 
sion, he moved that the draft be submitted to 
letter ballot for formal adoption by the Society. 
In the discussion which followed Mr. Gus. Hen- 
ning commended the committee in having pro- 
vided for the organization of 
“sections” of the Society, made 
up of members interested in the | 
same specialty, or residing in 
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FIG. 11. SECTION THROUGH WATER TILTING TANK OPERATING SODA 


MEASURING CUP; BREDA SYSTEM. 


(For capacities ranging from 3,000 to 5,300 


members had voted, and their vote was not a fair 
representation of the opinion of the membership 
as a whole; and, finally, that but few of those who 
voted had had actual experience with the metric 
System and were competent to judge of its ad- 


gallons per hour.) 


the same vicinity, and urged further that this 
provision be emphasized as one of the funda- 
mental objects of the Society by embodying it in 
the clause formally outlining the objects and pur- 
poses of the Society. Mr. Henning’s motion was 


voted down, and by another vote the meeting or- 
dered the draft as submitted by the committee to 
be voted on by letter ballot. 


Turbine Flow Recorder. 
By C. W. Allen. 


This paper was presented in January, 1903, at a 
local meeting in New York. The general charac- 
ter of this device will be understood from the fol- 
lowing extract from the paper: 


This device records automatically the total quantity of 
water discharged by the turbine. It really makes a water 
meter out of the turbine, using the vanes of the turbine as 
tbe vanes of the meter, and readings are taken from the 
dials in the same manner as from the ordinary water 
meter. In other words, this device records the total quan- 
tity of water passing through a given turbine with a 
variable gate opening and acting under a variable head. 
In places where the head is practically constant a single- 
cylinder type of recorder is used, which deals only with a 
variable gate opening. In places where the head varies 
sufficiently to be taken into account a second cylinder is 
used and compensates the final reading for the varying 
head. In places where the head varies the important ques- 
tion is not how much water is used alone, but how much 
water and under what head, or, in other words, how much 
available power is supplied. This last question can be 
answered by the two-cylinder type of recorder, provided 
a record of the head is also kept, although a third type 
of recorder has been devised which instead of registering 
cubic feet discharged, gives, directly, mill-power hours. 


This paper was read by title only and was not 
discussed. 


Some Data on Hoisting Hooks. 
By John L. Bacon. 


This paper, describing the results of tests made 
by the author on plain round and Towne section 
hooks, was printed nearly in full in our issue of 
June 25. It was discussed by several members, 
the first discussion being contributed by letter by 
Mr. Towne, who called particular attention to 
what he considered the dangerous practice of car- 
bonizing or hardening hoisting hooks. This prac- 
tice he considered dangerous because it lessened 
the margin between bending and breaking, and th: 
hook so treated, instead of giving a warning by 
previous bending, broke suddenly and with dan- 
ger to those underneath the load. Mr. F, A. Wald- 
ron confirmed Mr. Towne’s remarks regarding 
carbonized and hardened steel hooks, and state 
that after 15 years’ experience in manufacturing 
crane hooks he was convinced that the only proper 
material of which to make them was high-grade 
puddled iron. This was because wrought iron 
withstood working and heat treatment with less 
injury than steel, and because such injuries as it 
sustained were more easily detected than in the 
case of steel, 
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FIG. 10. SECTION OF BREDA WATER HEATER. 


Strains Produced by the Excessive Tightening of Nuts: 
By A. Bement. 

In this paper the author called attention to the 

well-known dangers resulting from the excessive 

tightening of nuts, and suggested the desirability 
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of evolving some practicable means of avoiding it. 
The paper developed considerable discussion, 
which turned largely on the suggestion made by 
Mr. Oberlin Smith, that a series of wrenches be 
used with different lengths of handles apportioned 
to the size of the nut, and the average force 


Gates 


papers do not readily endure condensation, and 
are altogether tco long (that by Mr. Taylor oc- 
cupying 120 pages of the proceedings) to be re- 
printed in full. The same statement is in the main 
true of the discussion, which occupied nearly al 
of one long session of the meeting. 


NG. 
News. 


FIG. 12. SECTION THROUGH FILTER OF BREDA SYSTEM. 


which would be exerted by the operator. Mr. F. J. 
Miller considered that any such remedy would 
fail because the men would either stick a piece of 
gas pipe on the wrench handle or use a sledge if 
compelled to use a wrench so short that undue 
exertion was required to tighten nuts with it. 


An Indicating Anglemeter. 
By C. E, Sargent. 
This paper described a device for determin:ng 
at sight the angular variation in engine fly-wheel 
speed. It received no discussion. 


Recent Practice in Forcing, Shrinking, Driving end Run- 
ning Fits and Limits for Limit Gages. 


By Stanley H. Moore. 

This paper was printed in abstract in our issue 
of June 25. The discussion was quite active, but 
it brought out very little information that was 
new. Mr, A, J. Caldwell compared the formulas 
given in the paper with those used by himself, 
with the following conclusions. In running fits 
the formula gives four times the ordinary allow- 
ance; the driving fits recommended are identical 
with ordinary practice; the pressing fits call for 
only one-half the usual allowance, and the rua- 
ning fit recommended is far too fine for ordinary 
work. In response to a question who should settle 
upon the character of the fit, whether driving, 
running or other, the draftsman or the foreman, 
Mr. Fred. J. Miller replied that it should be the 
man who knew about the work; in one case this 
might be the foreman, in another it might be 
the draftsman, and in still another it might be 
someone else. 


Three Papers on Shop Management. 

The most prolonged and vigorous discussion of 
the meeting was brought out by the three papers 
on shop management presented by Messrs. Charles 
Day, H. L. Gantt, and Fred. W. Taylor. These 
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The Steam Turbine from an Operating Standpoiat. 


By F. A. Waldron. 
This paper, which we printed in our last is- 
sue, was chiefly interesting in being a rec- 
ord of actual experience with a steam turbine 


tion, and the motors and condensers used. The 
discussion consisted mostly of questions asked 
Mr. Waldron concerning certain details of the 
plant, and brought out little or n=thing of ge-eral 
value, 


The Experimental Boiler of the Ohio State University 
with Results of Some Trials. 
By Prof. E. A. Hitchcock. 

In the discussion which followed this descriptiv> 
paper, Mr. Carey attacked the notion that there 
was much value in heating the air fed to the fur- 
nace. In theory the idea was a very nice one, but 
when it came to the question of the actual prac- 
tical value of the procedure all the available fig- 
ures showed it to be very small. Prof. Wm. Kent 
called attention to the high unaccounted for heat 
losses, and stated that it behcoved the persons in 
charge to search around for the reason as they 
were far greater than were warranted. He also 
disputed the idea expressed in the paper that local 
damage was due to very hot gases impinging on 
the boiler. In conclusion, he condemned the 
variation from the Society’s rules relative to the 
time and manner of starting boiler tests. 


Water and Heat Consumption of a Compound Engine at 
Various Powers, 
By Prof. D. S. Jacobus. 

The tests described and recorded in this paper 
were made on a Rice & Sargent Corliss cross- 
compound horizontal engine, with 30.03 and 40-in. 
x 42-in, cylinders. The results were summarize 1 
in the accompanying table. 

The succeeding two papers, “Drawing Office 
Equipment,” by Mr. J. McGeorge, and “Bursting 
of Emery Wheels,” by Prof. C. H. Benjamin, were 
printed in abstract in our issue of June 25. In 
Professor Benjamin’s paper a request was mad> 
for any figures which might be available on the 
strength of rotating disks or rings of steel, and in 
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FIG. 13. THE TWEEDDALE WATER 
SOFTENING AND PURIFYING 
PLANT. 


electric generating plant. It gave first a general 
statement of the facts which led to the choice of a 
Westinghouse-Parsons turbo-generator for the 
plant of the Yale & Towne Mfg. Co., and then 
described the plant, the method of power distribu- 


RESULTS OF TESTS OF CORLISS ENGINE. 

2 Dec. 27 6.95 148.0 27.65 30.16 1.23 90.7 120.56 1,004.3 12.75 231.8 
1 Dec, 26 5.19 149.8 28.22 30.25 0.99 97.8 120.92 853.3 12.33 226.3 
4 Dec. 30 8.00 149.9 27.33 29.69 1.16 82.5 121.17 819.6 12.55 229.9 
3 Dec. 28 8.75 151.3 28.63 30.37 0.85 96.0 121.52 627.4 12.10 222.7 
6 Jan. 2 8.17 1530.1 28.77 30.44 0.82 87.7 121.94 491.4 13.92 DIES 
5 Dec. 31 7.30 150.1 27.98 29.86 0.92 89.8 67 339.7 14.58 267.7 
7 Jan, 2 Friction diagrams; dynamo running idle. 122.00 45.0 aade 


” Total including that consumed by jacket and reheater coil. 
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response to this a member presented the following 
formulas, based on the results of tests: For stce! 
rings, S = 0.105 V2; for cast-iron rings, 8 = 0.097 
V*; for solid steel disks, = 0.085 “*; for solid 
cast-iron disks, S = 0.022 V*, and for emery 
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vheels, =0.032 ——— in all of these formula; 
250 

\ = the peripheral speed in feet per second. 


Positive Governor Drives for Corliss Engines. 
By A. H. Eldridge. 

In this paper the author advocated the use of 
gearing and sprocket-and-chain to replace be‘ts 
for driving engine governors. The paper then 
described two installations, one in which a tevel 
gear drive was employed and another in which a 
chain and sprocket arrangement was adopted, Re- 
garding the chain drive the statement is made 
that it is Cheaper than the geared drive, is not 
affected by the wear of the main bearings, re- 
quires less attention, and runs much more fr-ely. 
Its appearance is not, however, so good as that 
of the geared drive. This paper received no dis- 
cussion. 


Alternating Current Motors for Variable Speed. 
By Walter A. Scnlichter. 


This paper was printed in full in our issue of 
June 25; it was not discussed. 


Tests of Twelve Horse-Power Gas Engine. 
By C. H. Robertson. 


This paper described a long series of gas engine 
tests conducted at Purdue University; gave the 
results of these tests, and presented a list of some 
thirty conclusions which had been deducted from 
them. There was no discussion. 


Internal Combustion Engine with Kerosene Fuel. 


By H. F. Halliday and G. O. Hodge. 


The authors described a rather interesting com- 
parative test with an Otto cycle gas engine to de- 
termine its. comparative economic performance 
with gasoline and with kerosene as a fuel. A 
large number of tables and diagrams were given 
recording the results of the tests, and as these 
need to be studied in detail we will merely call 
attention as an item of practical interest in con- 
nection with the keresene motor to the following 
remark contained among the authors’ conc:u ions: 

In order to use the kerosene as a power gas in this en- 
gine it was necessary: (a) to atomize it by compressed 
air, (b) to vaporize the oil, (c) to superheat the kerosene- 
air mixture about 250° F. on the average. 

The paper was briefly discussed by Prof. F. R. 
Hutton, who called attention to the authors’ re- 
marks concerning the preparations necessary to 
fit kerosene for use in an internal combust:on mo- 
tor, and expressed his belief that wi.h the con- 
stantly increasing price of gasoline there would b> 
good reason for looking into the possibility of 
substituting kerosene for it, 


A Hot Well as an Oil Extractor. 
By A. H, Eldridge. 

This paper is printed elsewhere in this issue. 
The only discussion was by Mr. A. A. Carey, who 
described a very similar arrangement which he 
had employed with substantial succe:s. 


Other Papers. 


The following papers were read in abstract or 
by title and were not discussed. ‘Gas Eng:ne 
Testing,” by E. C. Oliver; ‘Comparative Oil 
Tests,” by W. F. Parish; and “Test of An 8-ft. 
Fan Blower,” by E. S. Farwell. The last paper 
we shall print in a following issue. 


Excursions and Entertainments. 


An unusually full and enjoyable list of excur- 
sions and social functions was provided by the 
local committee for the entertainment of the v:s- 
iting members during their stay in Siratoga. Dur- 
ing the meeting the following places were visitea 
by the members in a body or in groups: Water- 
vliet Arsenal; Spier Falls power plant; American 
Locomotive Works, and the works of the General 
Electric Co., at Schenectady; the factory of Ciuett, 
Peabody & Co., at Troy; and a number of other 
plants. On Wednesday evening an entertainment 
was given by the Jest and Song Club of Schenec- 
tady at Saratoga, and on Thursday evening a re- 
ception by the President of the Society and the 
officers of the Local Committee was held in the 
United States Hotel. 


AN EXAMPLE OF A HOT WELL USED AS AN OIL EX- 
TRACTOR.* 
By A. H. Eldridge,j M. Am. Soc. M. E. 


Figs. 1 and 2 give the plan and cross-section of a hot- 
well that has been in successful operation during the past 
year. The well is divided into three parts: A the com- 
mon discharge side for the steam condensers, B the dis- 
charge side for one steam condenser, C, the hot side, or 
pump side. 

The operation of the well is as follows: The bulk of the 
condensing water enters at A and overflows, to a cistern, 
at D. The water from a single jet condenser enters B. 
The water from this condenser comes from an engine that 
runs continuously nearly the entire year. Its temperature 
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water from C has also been chemically analyzed a number 
of times, and but the slightest trace of oil has ever been 
found. The trace found was undoubtedly due to the oi! 
coming in through a pump exhaust, and has in no way af 
fected the practical working of the hot-well. 


THE MERCHANTS’ BRIDGE, at St. Louis, Mo., may 
possibly be taken possession of by the government This 
bridge was built in 1889-00 to break the monopoly of the 
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is kept between 125° and 160° F. to favor the boiler feed 
temperatures, although at the expense of the vacuum, 
which runs from 20 ins, to 24 ins. The higher tempera- 
ture also saves condensing water. There are two outlets 
from B, one an underflow at E into C, and one an over- 
flow at F into A. The overflow at F is 3 ins. lower than 
the one at D to insure a free passage in and out of B. 

The hot side, or pump suction side C is supplied from 
B through E. The temperature of this water is increased 
by returning to it, so far as possible, all steam drips, and 
pump, or other exhausts, raising its temperature to from 
160° to 180° F. This gives a good start for a desirable 
feed water temperature, and at the same time saves many 
traps, together with their accompanying troubles and ex- 
pense, insuring the return of the various drips with their 
British thermal units to the boilers. The only outlet from 
C is through the pump suction, and only such water en- 
ters C as is sufficient to supply the pump. Should the 
water at any time be cut off from B, then the supply 
would come automatically from A through F. The hot 
well is provided with drain pipes in A and C for cleanout 
purposes. 

The water enters B at a comparatively high temperature, 
and any oil in the water will rise rapidly to the surface, 
while the oil from but one condenser is all that has to be 
taken care of. At the same time the flow of the water 
from B to C is very slow, giving ample time for the oil 
to rise to the surface and pass off through the overflow 
F. Over 3,000 HP. of boilers, at one of Swift & Co.'s 
plant, are fed from this hot-well, and no sign of oil has 
been found in any of the boilers or their connections. The 


*A paper presented at the Saratoga meeting of the 
American Society of Mechanical Engineers, June 23-26, 


1903. 
7Chief Engineer, Swift & Co., South St. Joseph, Mo. 
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HOT WELL AT PLANT OF 
SWIFT & CO., SOUTH ST. 
JOSEPH, MO. 


Temperature of 
Water =160°to 180” 


railways owning the Eads bridge. In a few years, how- 
ever, this bridge was acquired by the interests owning the 
Eads bridge, and the Terminal R. R. Association of St. 
Louis now owns both bridges and several miles of rail- 


way. The old objections to the monopoly have broken out 
anew, and complaint has been made to the government. It 
is pointed out that a clause in the charter prohibits the 
company from consolidating with any other bridge com- 


pany, and forbids any stockholder, director or manager of 
such other company holding a similar position in the St. 
Louis Merchants’ Bridge Co. It further provides that in 
the event of violation of this clause the bridge shall be- 
come the property of the United States government and be 
taken possession of by the Secretary of War. The com 
plaint as to the violation of the clause named has been 
made to the Secretary of War and by him referred to 
General Gillespie, Chief of the Engineer Corps, U. S. A. 
He has instructed Major F. L. Casey, U. S. Engineers, 
who is the officer in charge of the district, to make an 
investigation as to the grounds of the complaint. In the 
meantime, the Terminai Association is reported as seeking 
to acquire control of the bridge at Alton, 26 miles above 
St. Louis, with connecting lines, which would facilitate 
the handling of the through freight traffic. 


GARBAGE COLLECTION AND DISPOSAL by the city 
is being suggested in St Louis, and complaints are made 
as to the inefficiency and expense of the present system, 
the collection especially being objected to. Under the 
present contract, the cost during 1902 was $80,789 for 
garbage removal and $127,325 for garbage reduction, mak- 
ing a total of $217,114. In 1901, the total was $192,000; 
$180,038 in 1900, and $151,192 in 1899. It has been pro- 
posed to issue bonds for the work, which will require the 
questions to be submitted to popular vote. 
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A number of interesting questions a e sugg-sted 
by the recent failure of the Connecticut legisla- 
ture to continue the State Sewerage Comm /s3ion, 
and by the history of the New Jersey State Sew- 
erage Commission. Naturally enough, the first 
query is, why was the Connecticut commission 
discontinued? This may be answered, Yanke? 
fashion, by asking, why was such a commission 
created? Massachusetts had long and success- 
fully entrusted the sanitary aspects of public wa- 
ter supplies and sewerage to its State Board of 
Health, and New York had made the ap- 
proval of its State Board of Health essen- 
tial to the legality of plans for sewage dis- 
posal. Later on, Ohio gave its State Board of 
Health jurisdiction over both water supply and 
sewerage, while about the same time both Con- 
necticut and New Jersey established State Sew- 
erage Commissions. It is only fair to the Con- 
necticut commission to say that both its powers 
and funds were limited from the beginning, and 
that this made any extensive work on ils part im- 
possible, and therefore gave some basis for th? 
allegation that the commission couli show ve y 
little in the way of results. The obvious remedy 
was to increase the authority and the funds of the 
commission, but it was this very proposition, ap- 
parently, which caused the commission to exp ‘re 
with the end of its legal term of life. A bill re- 
ducing the commission from five to three men, 
requiring technical qualifications for all the mem- 
bers, and providing for a modest appropriation, 
passed the State Senate, but was killed in the 
House. 


a 


Early in the history of the Connect’cut and 
New Jersey commissions we asked if it would not 
have been better, in each State, to have entrusted 
the work in hand to the respective State Boards 


of Health. We then believed that it would have 
been, and subsequent events seem to have justi- 
fied that belief. Public opinion in Connecticut do2s 
not seem to be sufficiently advanced, and rival mu- 
nicipal interests,and perhaps the interests of man- 
ufacturers, appear to be too strong to make feas- 
ible thorough-going work in behalf of unpolluted 
inland waters. It was urged, a few years ago, that 
the State Boards of Health of both Connecticut 
and New Jersey had been so backward in their 
efforts to prevent water pollution, and in the 
study of improved means of sewage disposal, that 
independent commissions, entrusted with these 
matters, only, were essential to advance. But has 
not the history of each sewerage commission 
shown that something besides the remissness of 
State officials was responsible for slow progress? 
The authority and money granted the Connecti- 
cut commission have each been so limitei that 
the Board of Health of that State might not have 
been able to accomplish any more with it than 
did the Sewerage Commission, but in New Jer- 
sey the statutory authority granted the Sewerage 
Commission was far greater, and the salaries 
alone paid to the members of the Sewerage Com- 
mission, if made available for engineering, chem- 
ical, and bacterial work, under the direction of the 
State Board of Health, would have enabled the 
latter body to make some important inves‘iga- 
tions. True, when the New Jersey State Sewer- 
age Commission was established there was serious 
intent of making it more or less responsible fcr 
carrying out the much-needed Passaic Valley sew- 
age disposal scheme, but that work has been 
taken away from the State Commission, and g:ven 
to a salaried local commission. The situation in 
New Jersey now is: A State Board of Health of 
ten members (three ex officio), serving without 
pay. A State Sewerage Commission of five mem- 
bers, each receiving $1,500 a year. A Passaic Val- 
ley District Sewerage Commissicn of five mem- 
bers, each receiving $2,500 a year. The salaries of 
the members of the last two boards, it will be 
seen, aggregate $20,000 a year. Certainly New 
Jersey is paying heavily for work, most of which, 
thus far, could have been done equally well by its 
State Board of Health, at no expense to the State, 
thus making availab‘e large sums for scient fic in- 
vestigation. That a competent State Board of 
Health can do all, and more, than has yet been ac- 
complished in New Jersey is shown ky the re- 
cords of the Massachusetts State Board of Health, 
which has not only made for itself a world-wide 
reputation by its investigations of water and sew- 
age purification, but has also carried out several 
preliminary engineering studies of great magni- 
tude. 


+ 


Of the many ways in which water consumers use 
or waste more water than they pay for, lawn 
sprinkling is one of the most notable. Most regula- 
tions governing the use of water from unmetered 
services limit the use of hosefor sprinkling tofrom 
two to four hours in the morning and evening, and 
prohibit rotary sprinklers and hose supports. The 
last report of Mr, F. P. Stearns, M. Am. Soc. C. E., 
Chief Engineer of the Metropolitan Water and 
Sewerage Board, contains some interesting statis- 
tics of violations of such regulations in Boston 
and its vicinity. The rules of the board “forbid 
the use of hand hose between the hours of 8 a. m. 
and 5 p. m., and the use of revolving or fixed 
sprinklers at all times unless the water is me- 
tered.” Inspections made by the board between 
May 27 and Sept. 16, 1902, showed 1,525 vio'ation- 
of these regulations in the Metropolitan Water 
District, divided as follows: Use of rotary sprink- 
ler, 449; fixed sprinkler, 280; hose on fixed support, 
350; hose held in hand, 446. The violations per 
1,000 inhabitants ranged from 0.16 in Boston to 
62.81 in Nahant, but they exceeded 2 per 1,000 
population in only 4 of the 13 cities and towns in 
the district. A far better basis of comparison 
than total population would be the number of 
hose connections on unmetered services. That the 
inspections were of practical value appears to be 
shown by the falling off in violations reported 
from 720 for June to 380 for July and 316 for 
August. 

To what extent do water consumers consider 
such regulations reasonable? Probably most of 


them would acknowledge that there is justice jn 
limiting the use of hose to a certain number of 
hours in the day, and doubtless the majority hav. 
no serious objection to having those hours fixe 
in the early morning and evening. But after 
granting the propriety of time limitations, and or 
restrictions as to the size of nozzle, it is move 
than likely that nine consumers out of ten fe-| 
that it should be optional with them whether dur- 
ing their two, three, or four hours of permicsiy. 
use the hose be held in the hand, rested on « 
block, or attached to a rotary sprinkler. And 
what matters it to the water department whic) 
method is employed, so long as the time limita 
tions are observed? Simply this: The flat rat» 
prices for lawn sprinkling are not based on th: 
presumptive use of water during the whol» time 
limit, and it is well known that the water will b:- 
kept running a far shorter time, and that over- 
running the time limit is much less like’y, if s-m-> 
one must stand and hold the hose than if it may 
be rested on a support, or attached to a rotary 
sprinkler. The interests of the water deparim nt 
therefore, demand that sprinklers and fixed sup- 
ports for hose under flat rates be prohibited, or 
else that there be a special rate for them. But 
any one versed in the scientific use of water t) 
supply the needs of vegetation knows that a large 
part of the sprinkling from hand hose is almost 
worthless, because few people with sizeable lawns 
and gardens have the patience to give grass or 
plants sufficient water at any one time to favor 
deep-root growth. A good soaking once a week, 
or even once in two or three weeks, is more effi- 
cacious than light sprinkling every day. Mo:e- 
over, the occasional soaking may use less water 
than the frequent light sprinkling. If this be 
true, and inasmuch as it is very difficult to pre- 
vent numerous violations of sprjnkling regula- 
tions, and since flat rates for sprinkling are cer- 
tain to be inequitable as between the various 
consumers, and often result in great losses to the 
water department, why not hasten the day when 
sprinkling services will not be supplied unless the 
water is metered? 


While newspaper editors in regions far remot» 
from the Mississippi Valley are prone in these 
days to learnedly discuss the beauties of forest 
cultivation and reservoir construction as an anti- 
dote to floods, the people whose houses and lands; 
are exposed to inundation by the swollen river 
are inclined to view the question from a more 
practical standpoint. St. Louis has just emerged 
from a severe flood and the “Globe-Democrat” 
says in an editorial on the levee system: 


Congress will notice that dwellers along the Mississippi 
River, who have had more experience with levees, and 
spent more upon them than has been the case in any 
other part of the United States, show full confidence in 
them as an effective method of controlling the river. 
Though the system now in use is incomplete and imper- 
fect in places, it has passed through the two floods of 
the present year with a better record than ever. The 
necple who see the floods come and go are absolutely sat- 
ae that properly constructed levees give a sure pro- 
ection. 

No vast expenditures are required, nor are any experi- 
mental schemes in engineering proposed. Operations now 
in progress will render the levees safer for the next flood, 
and the government should keep its share of the work 
moving steadily. States, counties, neighborhoods and in- 
dividual owners are doing their part, and, in many cases, 
more than could be reasonably expected. Large towns, 
like East St. Louis, are turning to adequate levees for 
security. It is the duty of Congress to study 
the Mississippi river in its entirety and to deal with it 
as befits its continental importance. When the levees are 
as high and strong at exposed points as they should be, 
a flood will roll harmless to the sea. 


New life has been infused into the Amer:can 
Water-Works Association during the past year. 
To begin with, the report of the last convention 
was published with a promptness uncommon to 
such organizations. This good step was followed 
by one even more commendable, for which some 
of the members and friends of the association had 
been hoping for years, namely, the publicati-n of 
advance copies of the papers to be read at the 
coming convention. For a number of years it 
was difficult to secure copy of the program in 
advance of the convention. The efforts of the of- 
ficials were so vigorous and the response of the 
members so full as to result in an embarrassment 
of riches; or in other words, notwithstanding the 
fact that the convention extended #ver four days, 
that an extra session was held, and that s*veral 
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ipers were read by title, only, yet the program 
is quite disarranged by the press ef pape s and 
iscussion, This is an experience not confined to 
he American Water-Works Association, but 
which it may yet overcome by taking more care 
.ot to overerowd its program, or by having more 
tapers read by title. It would be well, if that is 
ot already done, to give an opportunity to mem- 
ers and others to submit written dscussions 
within say 20 to 30 days of the close of the con- 
vention. Finally, the committee on pub‘ication is 
‘o be congratulated for deciding not to print in its 
ormal proceedings the meaningless aggregation 
1 words, admitted with the advance papers, under 
the title of “Exceeding Importance of Naturally 
Pure Water,” etc., etc. For years past the time 
of the conventions, and the printed proce>dings 
of the association, have both been encumbered 
with mystical pseudo-scientific utterances, whic 
the menibers may now hope never to hear or see 
igain, 
WHY THE NASMYTH STEAM HAMMER HAS NOT Dis- 
PLACED THE FRICTION-CLUTCH PILE DRIVER. 


Some fifty years ago, when the Nasmyth steam 
hammer came into prominence as a pie driver, it 
was predicted by engineers who had seen it that 
the days of the rope-hoisted hammer were num- 
bered. Nor is it uncommon to read similar pre- 
dictions even to this day. That the steam hammer 
weighing two tons and striking 60 blows a m'nut= 
is a very effective machine no on® can deny, but 
what appears to have been overlooked by many 
engineers is the fact that in all driving cf piles on 
land, a very small fraction of the working day of 
a pile-driving gang is spent in actual driving. This 
is particularly the case in building pile trestles 
with a railroad pile driver. 

A record kept by a member of our editorial staff 
shows very clearly how little time is ordinari-y 
spent in pile driving on trestle work. Each trestle 
bent consisted of four piles driven about 10 ft 
into firm, dry earth, and bents were 15 ft. c. to ec. 
It took about 20 blows of a 2,800-1b. hammer fall- 
ing about 18 ft. to drive each ple, and, once the 
pile was in the leaders, these 20 blows were deliv- 
eved in from 1 to 2 minutes, depending upon minor 
delays in keeping the pile plumb. The piles were 
not ringed. Hence we may say that in so far as 
the actual time of driving four pies was con- 
cerned, only 8 minutes were thus consumed per 
bent at the most. About 4 or 5 minutes were re- 
quired to get each pile into the leade:s, thus con- 
suming some 20 minutes per bent. 

Tabulating the time consumed in performing 
each detail we have: 


(1) Getting 4 piles into leaders. 


(2) Driving 4 “3 
(3) Straightening and bracing the ‘piles. 27 


(4) Leveling and nailing guide strips for sawing off. 10 


(6) Putting on cap and drift bolting it..... nisteie wiles 13 
(7) Pulling 3 stringers forward from last bent...... 11 
(8) Putting in 8 more stringers that es 20 
(0) Putting in 1 tie and spiking rail..... Seaeesec ‘ 


Total time on one bent......... 


Item (4) was unnecessarily long, due to the hair- 
splitting methods of the Y-!evel man, who was 
siving the cut-off. Even after the c’eats to guides 
the saws were nailed on, he kad them lowerel 

Items (3) and (5) may frequently be reduced 
very materially, and always would be on contract 
work, but on work done for a railroad company, 
as this was, time thus gained may easily be lost 
again through accident, carelessness or any one 
of a score of ways. At any rate, the end of the 
10-hour day will find only 4 to 6 bents built under 
the conditions here given. If, however, we as- 
sume a bent of four piles built in 100 minutes, we 
see that only 8 minutes of that time will be con- 
sumed in actual driving. In other words, cnly 
three-quarters of an hour out of the ten was spent 
in hammering the pile! 

This, we think, will be surprising to many of 
our readers and particularly to those who have 
been impressed by the speed of the Nasmyth 
steam hammers. Under a hustling, wide-awake 
contractor we have seen ten bents driven and 
completed in a day; but even under such condi- 
tions the hammer was actually at work dr.ving 
less than two hours. 


It seems quite clear from the foregoing that 
maintenance of way engineers should look not to 
improvements in the form of hammer mechanism, 
but rather to improvements in the mechanism and 
methods of handling the piles, caps, string 
ete. Very much can be accomplished in this re- 
spect by having a well-organized ferce with a 
clear-headed foreman at its head. In the ex- 
ample just cited the item of straightening was ex 
ceedingly expensive of time, in that it consumed 
nearly half an hour. This was largely due to the 
fact that the foreman did not appreciate th» im- 
portance of sawing the pile heads square. He 
simply put the piles into the leaders with the 
heads rough sawed as they came from th» forest. 
In one case the pile had a large prong of splin. 
tered wood projecting above the partly sawel 
head. Haste never makes more waste than in 
neglecting to properly square the pile heads, ani 
properly guide the pile while driving. 

In this particular instance, since the driving was 
across dry land, the foreman shou'd have secured 
a team with which to snake piles and timbers up 
alongside of or directly in front of the driver. 
Then the pile rope or “runner” could have been 
quickly hooked on to a chain already fastened 
around the pile or timber to be moved, with a 
saving of 50% in the time spent in getting ma- 
terial to place. Instead of spending 18 mnue; 
getting a cap to place and drifi-bolting it. not 
more than 6 or 7 minutes need have been so con- 
sumed. Two men can cross-cut a pile in 4 of 5 
minutes, hence with eight men on four saws, item 
©) can be reduced at least one-half. Running 
around looking for saws, mauls, drift bolts, ete., 
is one of the greatest causes of de'ay. For ths 
reason there should be one or two men whose duty 
it is to bring tools and put them away imme- 
diately after they have served their purpose. Th» 
two leader men on the driver might well atten! 
to the tools. 

We could continue suggesting other details of 
organization that would effect further economics, 
,but perhaps we have gone far enough if we have 
succeeded in showing how much may be learned 
‘as to desirable improvements, either in machinery 
or in management, by simply timing every item 
of work. We have shown by this method why 
the Nasmyth steam hammer has fai'ed to displace 
the friction clutch hammer on trestle work, and 
we have shown that if any improvement is desira- 
ble in driver design it is not in the hammer mech- 
anism, but rather in the means of mechanically 
handling the timbers. Finally we have shown 
that organization of the force is quite as essential 
as improvement in mechanism, while it possesses 
the decided advantage of costing nothing except 
what may be paid for a better quality of brain 
work, 

From the foregoing discussion it should not be 
inferred that the steam hammer has no field of 
usefulness, for it has. Its fleld, however, Is in 
scow or land driving, where a great number of 
foundation piles are to be driven close together, 
and especially where a great number of blows 
must be struck to secure the desired pile penetra- 
tion. 


LETTERS TO THE EDITOR. 


Paved Streets of Trinidad, Cuba, with Gutters in the 
Center of the Street. 


Sir: Under ‘‘Notes and Queries,” Engineering News, 
June 4, 1903, reference is desived to street paving in 
which the center of the street is depressed and acts as a 
gutter. 

The city of Trinidad, Cuba, is paved with small, round 
cobblestones, the streets varying in width from { meters 
(20.5 ft.) to 18 (28?7-—Ed.) meters (1.87 ft.), curb to curb. 

The transverse contour is concave, consisting of two 
straight lines joined by an arc, the length of which raises 
from 1 to 2 meters and the middle depression (taken at 
the apex of the curve) is from 1-25 to 1-) of the car- 
riageway width, according to grade and character of 
area drained. 

These pavements have been laid for more than 70 
years, practically without maintenance or repairing. 
Traffic is light. 
annum, 


Yours very truly, 
G. G. Fischer. 
Trinidad de Cuba, June 12, 1903. 


The rainfall is from ( to % ins. per 


Errors in the Carnegie and Peacoyd Nand-Books. 


Sir The standard hand-books ixsued by the principal 
tren works of this country differ in many esse ntial re 
spects, both as to matter and form, as is to be expected; 
but there are differences that ought not to be, for ta 
stance 

The least radius of gyration of a T x 3% angle ia given 
in the Carnegie hand-book as varying from OSS to 0S). 
The Cambria hand-book gives the same quantity as vary 
ing from 74 to O76. On checking up this value | flad 
the Cambria book to be correct and Carnegie mistaken 
Likewise, the Pencoyd hand-book gives the same quantity 
Vary from to OST, which is erroneous 

On comparing the Carnegie, Cambria and Pencoyd hand 
books, there is ne difficulty in detecting discrepancies of 
this kind, It seems that somebody is wrong, because 
fixed mathematical quantities are not a matter of opinion 
and “judgment.” | 

Chicage, TL, June 24, 108 


The Type of Steel Dam Proposed By the U. S. Irrigation 
Reclamation Service. 


Sir: | have read with interest the letter of Mr. Chas. R 
Steiner in Engineering News of June 11, submitting a 
keneral plan of a type of steel dam. Since he courts 
eriticism of the same, | wish to make a few suggestions 

In the first place, 1 fall to appreciate the necessity of 
resorting to purely metal construction Twentieth cen 
tury work calls for ateel-concrete construction wherever 
feasible Mr. Steiner quite truly remarks that most sites 
for high dams are selected where rock foundation exist 
‘this being true, rock is generally availiable for concrete 
masonry and rock-fill, 

Your correspondent would submit for economical eon 
Lhe Gesign, Where rock is available aad 
the Gam-siie at ail suliabie Make the body of the dan 
Ihassive rock- Til Secure watler-tighthess by meane of a 
s.cel-concrete facing, anchored to the bedy of the dam, 
and uniting with the rock foundation at the taner toc 
and slopes, This lining should be arched in pian and 
laid against the rock slope previously prepared to receive 
it 

Where rock is not available for such construction, | 
favor an earth dam properly constructed and not made 
“just any old way.”’ 

i ditier from Mr, Steiner in thinking that for very 
high dams, “practical and responsible constructora will 
think the step similar to that from a five to a twenty 
story frame building 

Finally, as to design, with some modifications, | would 
turn his dam around, and try to avoid the Niagara 
eflect Yours respeetfully, 

Burr Hassell, Resident Kngineer, Kern River Co 

Kernville, Cal, June 17, 108 


Approximate Formula for Mean Effective Pressure in 
Steam Engines. 


Sir Perhaps this belongs under ‘Mathematical 


tions.”' Some four years ago the writer made thin note 

MEAN EFFECTIVE PRESSURE In an attempt to 
evolve an approximate formula, without logarithms, | get 
this (which may not be of much Ure 


Given 
i initial pressure above atmosphere, 
ie number of expansions; 
to fluid 
m mean effective pressure, taking back pressure 47, 


m 
For any other back pressure, 


Ih, add or subtract the dif 
fecence becween b and 


Examples 
Mean eff, press, ibe 
From tor- From cot et 

i. ke mula above formula 
MO 12 22 
20.21 
Ww 1h 
lia lo 4400 
41.2 
lta 4 | Sto. 


The formula stuck and it has since been found of some 
une, 

Can any of your readers simplify it, or put it inte a form 
better adapted to combination, or for substitution, ae in 


Rm 
Rated power 


1,000,000 
Respectfully yours, 
Washington, D. C., June 10, 1908. 


Concerning Concrete Mixing. 


Sir: Would it not be of general interest to your patrons 
if those of your readers who have had the handling of 
large quantities of cement would write you, giving the 
result of their experience? I] am aware that during the 
past few months several articles like this have appeared 
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ih your publication, but the points that I would specially 
like to see covered have not been referred to. 

I would suggest the following points: 

(1) As to the kind and size of mixers used. 

(2) As to the quantity of concrete made per unit of 
time. 

(3) As to the quality of the concrete made. 

(4) As to the detailed cost in days and dollars of mak- 
ing and placing concrete. 

(5) As to proportions of cement, sand and stone used. 

(6) Whether the mixing of the cement with the crushed 
stone aggregate without screening does not make a bet- 
ter cement than the adding of sand after passing the stone 
through the screens. 

(7) Many engineers seem to prefer the batch mixing 
machine, such as the old cubical mixer. Are there any 
good reasons for this? 

(8) What are the reasons for and against batch vs. con- 
tinuous mixers? 

if any one of your readers should have information 
about the different machines that they would prefer not 
to make public, I should be pleased to have them send 
me their comments direct. Respectfully yours, 

James H. Harlow. 

1402 Continental Trust Building, Baltimore, Md. 

June 26, 1903. 


(We have allotted a pretty fair share of our 
space to concrete work during the past half a 
dozen years; but there is still room for more con- 
tributions on the lines suggested by our corre- 
spondent.—Ed.) 


Formulas for Transition Curve. 


Sir: I have recently come across a very simple method 
for obtaining the deflections for a transition curve; the 
deflections being given by the following rules: 

Number of subchords used = degree of main curve; 
Deflection in minutes 
(No. of subchords)? (length of chord in ft.) 


10 


For example, it was desired to spiralize a 4° curve using 
subchords, 


(1)? 50 
Deflection for Ist chord = —— = 05’. 
10 
(2)? 50 
Deflection for 24 chord = —— = 20’, 
10 
(3)? 50 
Deflection for 34 chord = ——— == 45’. 
10 
50 
Deflection for 4th chord = — = 1° 20’, 


I enciose a table of deflections for 50’ subchords. 

Can you inform me as to whose curve this is, and where 
-it can be obtained with full demonstrations, showing upon 
what it is based? Yours truly, R. S. Webster. 

Rolla, Mo., May 30, 1903. 


Table of Deflections (50-ft. Subchord). 


Transit 

dD’. at O=—Ps 1. 2. 3. 4. 5. 

on ss 05" 20 45’ 1° 20’ 2° 05’ 3° 
1 w 1° 30° 2° 29 3° 2 
2° 2 40’ eS 35’ 1° 20’ 2° 15’ 3° BY 
3 3 1° 1° 10 mw’ 1° 3° OY 
4° 4 3° 40’ 2° 15’ 1° 40 
6° 6 6° uO’ 5° z35’ 4° 40’ 3° 45’ 2° 40’ 1° 25’ 


[The transition curve used by our correspondent 
is Holbrook’s Spiral, a demonstration of which 
will be found in our issue of June 13, 1901.—Ed ] 


The Comparison Between Eye-Bar Chains and Wire 
Cables for the Manhattan Suspension Bridge. 


Sir: The principal results of a comparison between eye- 
bar chains and wire cables for the Manhattan bridge, 
prepared by Mr. Gustav Lindenthal and published in the 
Engineering News of June 25, are: 

Eye-bar chains weigh 2% times more than wire cables. 
The total dead load of a chain bridge is 8%% more, and 
its total cost $142,000 less than that of a wire cable 
bridge. 

About three months ago the writer made an investiga- 
tion of the same subject, published in the Engineering 
News of March 12, 1903, with the following results: Eye- 
bar chains are 6% times heavier than wire cables. The 
total dead load of a chain bridge is 55% more and its 
total cost $3,360,000 more than that of a wire cable bridge. 

The writer revised these calculations recently, in ac- 
cordance with the probable qualities of nickel steel for 
the eye-bars, and with the actual qualities of steel wire. 
The results are: Eye-bar chains, in order to sustain the 
same leads with the same factor of safety, must be reo 
times heavier than wire cables, and the total dead load 
of a chain bridge must be 82% greater than that of a 
wire cable bridge. The total cost of a chain bridge is 
$5,280,000 more than the cost of a wire cable bridge. 

These results differ so widely from the figures given 


by Mr. Lindenthal that, necessarily, either his or the 
writer’s comparison must be wrong. 

It is easy to demonstrate that Mr. Lindenthal’s state- 
ments are wrong in almost every particular point: 

(1) It was “assumed” that nickel steel, as proposed for 
the eye-bars, had an ultimate strength of 85,000 Ibs., and 
an elastic limit of 48,000 lbs. per sq. in. 

According to experiments, which were made by the 
American Bridge Co. for manufacturing nickel steel at a 
reasonable price, the best average qualities were found 
to be 75,000 Ibs. per sq. in. for the tenacity and 45,000 
Ibs. per sq. in for the yield point. The ‘“‘assumed” qual- 
ity of nickel steel is also in contradiction to Mr. Linden- 
thal’s testimony before the Finance Committee of the New 
York Board of Aldermen. He testified that the eye-bar 
steel would practically be of the same quality as the steel 
in the superstructure of the Williamsburgh bridge. This 
steel has still lower qualities than stated above. 

(2) It was further ‘‘assumed’’ that cable wire, No. 7 
gage, would have a tenacity of 190,000 lbs. and an elastic 
limit of 150,000 Ibs. per sq. in. The quality of steel wire 
has passed the state of ‘“‘assumption.”’ It is accurately 
known and should be known by anyone who attempts to 
make comparisons. The tenacity of No. 6 wire, as used 
in the cables of the Williamsburgh bridge, is actually 
223,860 lbs., with an elastic limit of 190,000 lbs. per eq. 
in. This is the average from 16,500 tests, added up by 
the writer himself. The tenacity of No. 7 wire is at 
least 235,000 Ibs. 

(3) It is stated that the safety of a structure is, uni- 
versally, expressed in terms of the breaking strength of 
the material. This was true about 25 years ago, when the 
safety factor for bridges was 1/5,or 1/6 of the breaking 
strength; but since engineers have learned the value of a 
high elastic limit, they have dared to reduce the safety 
factor to 4% of the breaking strength, and many engineers 
gage the safety entirely by the relation of the working 
stress to the elastic limit. If the elastic limit were no fac- 
tor in the safety of the bridge, it would not be necessary 
to speak of it, but all engineers do so, and Mr. Linden- 
thal himself contradicted his first statement, immediately 
after he made it, by saying that the working stress should 
be ‘‘weli within the elastic limit,’’ or, in other words, be 
a fraction of the elastic limit. This statement is again 
contradicted, later on, by Mr. Lindenthal’s novel argu- 
ment that a strain beyond the elastic limit would rather 
be an advantage, inasmuch as such a stress would in- 
crease the elastic limit as well as the breaking strength. 
How many engineers are willing to ‘“‘improve’’ the ma- 
terial in their bridges by straining it, occasionally, up to 
70,000 Ibs. per sq. in. when its ultimate strength is but 
85,000 Ibs.? Not one. 

That the higher tenacity of wire is obtained by pre- 
cisely the same process, is entirely wrong. While the 
material in a bridge is simply pulled or compressed, wire, 
when it is ‘‘drawn,’’ is at the same time squeezed, and it 
is the latter process that enhances the strength of wire. 
The pulling alone would not do much good. 

Considering that all calculations of stresses are correct 
only within the limit of elasticity, and that loading a 
bridge up or near to the rupture point never occurs, it 
stands to reason that the limit of elasticity is a more cor- 
rect measure for gaging the safety of a bridge than the 
breaking strength of the material. 

For these reasons the writer considered the average be- 
tween the respective limits of elasticity and the strength 
of two materials to be the correct proportion between the 
construction strength of said materials. 

Therefore: 

190,000 == elastic limit of wire 


45,000 = elastic limit of nickel-steel 


223,860 = ultimate strength of wire 


75,000 = ult. strength of nickel-steel 
Average = 3.6 
Hence 
Construction strength of wire 3.6 


Construction strength of nickel-steel 1 
In Mr. Lindenthal’s comparison this proportion was 
2.1 


wrongly assumed to be 


(4) It is stated that the weight of the stiffening con- 
struction in the chain bridge is 5,250 Ibs. per lin, ft., and 
8,135 Ibs. in the wire cable bridge. While it is true that 
the heavier chain bridge will require less stiffening than 
the lighter cable bridge, it can be shown that the inherent 
stiffness of a wire cable, compared with a perfectly flex- 
ible chain, does more than offset the advantage of weight. 
However, not counting on the stiffness of the cables, it is 
certainly wrong that for a difference of 15% in the we'ght 
of two bridges, the weight of the stiffening construction 
in the lighter bridge should be 55% more that that of the 
heavier bridge! The weight of the stiffening trusses of 
the Williamsburg bridge is 3,800 Ibs. per lin. ft., and some 
of the five examining experts have, at previous occasions, 
declared that these trusses are much too heavy, and that 
the Williamsburg bridge is stiffer than necessary. Com- 
pare, therewith, the immense weight of 8,135 Ibs., or only 
of 5,250, as proposed for the Manhattan bridge, engineers 


must at once see the extragavant and uneconomical con 
struction in the design of that bridge! 

(5) It is “‘believed’’ that eye-bar chains can be com- 
pleted at 644 cts. per lb.! The price should not be a 
matter of ‘‘belief,’’ but one of certainty, and certainty ca: 
not be obtained without precedents. The only precedent 
of recent date is furnished by the new Buda Pest bridge 
where the actual cost of the chain in place was 8% cts 
per lb. for ordinary structural steel. As in German, 
and Austria prices of steel and labor are lower than in 
America, it is not probable that chains of nickel-stee! 
which alone adds 1% cts. to the price of ordinary stee! 
to be erected over the East River on expensive temporary 
suspension bridges, will cost less than they have cost a: 
Buda Pest. A price of 9 cts., as assumed by the writer - 
calculations, is much more probable than 6% cts, 

The price of the wire cables at the Williamsburg bridg: 
not including the suspenders, was 14 cts. per Ib. Makine 
the corrections, as explained above, and always keepine 
in view that the Manhattan bridge should have the Same 
strength as the Williamsburg bridge, it will be found tha: 
the writer’s calculations are correct. 

Of other arguments, advanced by Mr. Lindenthal, the 
saving of time, as is claimed for the construction of eye- 
bar chains, is the most important. This argument, how- 
ever, is based entirely on guesswork, and, therefore, of 
no value at all. On the other hand, the writer has a right 
to assert that wire cables, as proved by experience, can be 
erected in six months. 

The writer does not claim that an eye-bar chain bridge 
is not practical from an engineering point of view, but 
he does claim that it is very uneconomical from a finan- 
cial standpoint. By making arbitrary, unwarranted as- 
sumptions, and by subjecting the material to higher 
stresses than other engineers would consider safe (389,000 
Ibs. per sq. in. for an elastic limit of 48,000 Ibs.), it is, 
of course, possible to reduce or even to reverse the figures 
made by the writer; but, on the basis of facts, those 
figures prove conclusively that either the Manhattan bridge 
will be a much weaker structure than the Williamsburg 
bridge, or that it will cost some five millions of dollars 
more than it ought to cost, if constructed with wire cables! 
Will the board of experts pass a design which gives to 
the City of New York a weak, if not absolutely dangerous 
new bridge, or will they help in burdening the taxpayers 
with an unnecessary debt of five millions of dollars? 


Wilhel 
New York, June 30, 1903. elm Hildenbrand. 


Wire Cables or Eye-Bar Cables for the Manhatten 
Bridge. 


Sir: On page 557 of your issue of June 25, among your 
“Notes of Interest to Engineers’ you give the names of 
engineers who appeared by invitation before the Com- 
mittee of Finance of the Board of Aldermen, Manhattan, 
to give their views upon the proposition to issue at the 
present time $6,500,000 bonds for the construction of the 
Manhattan Bridge No. 3 across the East River. 

You fail to state, however, what important facts these 
engineers had to present in this matter, but on the other 
hand, print on page 576 a hypothetical estimate of cost 
of this proposed bridge, based on the ‘‘Lindenthal De- 
sign,’’ in comparison with an exaggerated cost of an iden- 
tical bridge in which wire cables replace the proposed 
eye-bars. These comparative estimates are furnished you 
by the Commissioner of Bridges, who is himself an 
eminent engineer of repute and who has built a number 
of bridges of special design, each different from anything 
previously constructed in this country. 

It is apparently the object of this engineer to again 
build a bridge of a new type and design, with which he 
has had no previous experience, and he has suggested a 
structure the like of which both in material, detail and 
dimensions has never been attempted. 

It would be unnecessary to go into the history of this 
bridge at the present time were it not that the Commis- 
sioner is attempting to saddle this experiment upon the 
city under the claim that its rapid and immediate con- 
struction is imperative. It should be remembered that 
detailed plans for an equally good structure, prepared by 
an equally eminent engineer, were on hand in the Depart- 
ment of Bridges eighteen months ago and are still in 
existence. These plans were rejected by the present 
Bridge Commissioner; the engineer who prepared them 
wes forced out of the department, and the design of a 
new bridge was begun. This proceeding has already 
caused a delay of 18 months. 

Now let us examine the comparative estimates of cost 
of this bridge on page 576, as furnished you by the Com- 
missioner, and see how they appear under the glare of a 
searchlight in the hands of a taxpayer and an engineer 
who has been engaged for many years on the design, fab- 
rication and erection of suspension bridges of the largest 
class, both as assistant and expert adviser to the present 
Commissioner of Bridges and other eminent engineers, 
and who at the same time, above all else, has made 
a deep and exact study of the qualities of materials, their 
processes of manufacture, and of their fabrication, and 
finally the testing of the materials of finished parts. 

No one acquainted with the writer would dare say that 
he is not thoroughly familiar with every method of bridge 
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fa tion and with all of the largest bridge shops in 
th ountry and many of those abroad. 

r writer challenges any engineer to prove that the 
st ents and figures given below are not in accord with 
ab. ute fact. 


this comparative estimate the Commissioner defines 

t! ipposed qualities of wire that is at the present day 
u in wire cables, and of the steel which he proposes 
to -e in eye-bars of his chain suspension bridge. Both 
of is specifications are inaccurate. The wire readily ob- 
ta. able from several works and in use at the present time 
bh. a yield point of 185,000 Ibs. and a tenacity of 225,000 
ib. and not 150,000 Ibs. and 190,000 Ibs., as given. The 
al ve figures were obtained, some by myself, from actual 
fiy shed wire.* The nickel steel bars of the quality pro- 
posed are supposed to show a yield point of 48,000 Ibs. and 
a tenacity of 85,000 Ibs. These values, however, can only 
be based on small test sample bars and have not been ob- 
tai ed from finished 18-in. eye-bars, because such bars 
have never yet been made. Now this relation of yield 
poiat to tenacity when determined in the same manner 
as was done when obtaining them for wire are incorrect. 
Nickel steel of 85,000 lbs. tenacity when correctly tested 
by a reliable man and machine will show a yield point 
of at least 58 to 60,000 Ibs., and not 48,000 Ibs., in 
small test bars. What it will be in 18-in. eye-bars we 
have no means of determining; they have never been made 
and tested. But we do know that when full-size eye- 
bars of 70,000-lb. steel were tested and the observed result 
of load at instant of rupture was corrected for friction 
of testing machine (knowing that the gages were correct), 
the actual tenacity was found to be not 70,000 lbs., but 
54,600 Ibs. Moreover, these bars were small when com- 
pared with those proposed to be used; and it is the rule 
that the loss of strength of large bars as compared with 
sample bars increases with the cross section of the bars. 

Another fact not to be forgotten is this: That there is 
no testing machine in the world of even one-half the 
necessary capacity to test these eye-bars. None has even 
as yet been conceived of sufficient magnitude to determine 
the strength of these gigantic bars. 

Another fact of importance is this: Every wire in the 
suspension bridge cables is tested twice; once at each end. 
For every 140 lbs. of wire in its finished state one test 
is made. Therefore we know the strength of every cable 
with absolute scientific accuracy. 

If, on the other hand, eye-bars are used and we assume 
that but one out of every 25 be tested, the expense of 
such tests will be more than 7% of the cost of the eye-bar 
chain. If reliance be placed on tests of sample bars and 
one test be made of the steel for each bar, even in this 
case there will be but one test for every 5,000 lbs. of ma- 
terial or more. The cost of these sample tests will amount 
to at least $10,000, and for this expenditure we would 
know absolutely nothing of the real strength of the 
eye-bars. The total cost of testing every wire in the 
cables twice will not reach $5,000, and then we shall know 
the strength of the cables with absolute accuracy. There 
has never yet been devised a method for determining in- 
ternal defects and for testing the safety and strength of 
the pins which it is proposed to be used in coupling the 
(ye-bars together to form these chains. It is a pure as- 
sumption that the chains will be as strong as the assumed 
~but unknown—strength of the eye-bars. 


The wire can be made by a number of makers, several 
of which have declared their willingness to bid for the 
making of the cables. There is not now in existence in 
the world any machinery adapted for making eye-bars of 
the dimensions given, and when these bars are completed 
this machinery will be of little further use and value, and 
its cost must be charged up in full to the cost of making 
these eye-bars, as such may never again be made for any 
purpose whatsoever. 

The machinery used for making wire is now in every- 
day use and its repairs and maintenance only will be 
charged to the cost of making wire cables. Wire for 
cables has been and can be furnished within three months 
from the letting of the contract. Nobody knows how long 
it will take to make 18-in. eye-bars. Only after letting 
the contract can the successful bidder begin the planning 
of his shops for making these eye-bars and the building 
of the necessary equipment cannot be completed within 
18 months, in accordance with all previous experience. 
All the necessary wire can be made in three months. 

Nobody knows how long it will take to make such 
gigantic eye-bars; it has never been done. It 
will take more than eighteen months to build 
4 sufficient testing machine and to calibrate it to 
prove the quality and strength of the eye-bars; without 
such tests it would be dangerous to build a bridge with 
Such eye-bars. There is not now in existence any ap- 
paratus by which the testing machine can be calibrated. 
And after the completion of these eye-bars there would 
ho jonger be any real use for this testing machine, and its 
entire cost, or at least 50% thereof, and of the cost of its 
calibration would have to be charged to the cost of the 
eye-bars. 

From the actual experience and record made on the 
Williamsburg bridge we know that it will take but six 


*The records in the Department of Bridges of more than 
10.000 tests show an average result of more than 185,000 
lbs. yield point and more than 225,000 Ibs. tenacity. 


months to make the cables for Bridge No. 3; while no 
one in the world knows or can guess how long it will 
take to erect these gigantic chains. In the first place, 
footbridges necessary in erecting cables and chains must 
be constructed. For the wire cables these will cost not 
over $90,000 and can be built in three months; for the 
chains they must be necessarily five times as strong, as 
they must carry more than five times the load; they will 
cost at least’ $500,000 to build and remove and it will take 
at least nine months to build them. 

It is necessary here to call attention to a serious point 
in coupling up the pins and bars after the first set has 
been coupled up and swung, which will cause delay in 
erecting the chains. The latter and the pins are of such 
gigantic proportions and change shape to such an extent 
by initial loads that it will require machinery and hy- 
draulic presses to force the bars on the pins, everything 
being supported by the footbridges. How much time and 
money it will cost to do this is known only to the Allwise, 
and that this method is inevitable is proven by the mas- 
sive proportions and weights of all of the material to be 
handled. 

Let me ask another question affecting the construction 
of cables and chains. How long will it take to replace 
one of the eye-bars or pins of the chain should it fall 
overboard into the river with its great depth and swift 
current? It could not be found by a diver, and only the 
good Lord could tell how long it would take the steel 
works, rolling mill, forging plant and testing laboratory 
to produce a satisfactory substitute, while the bridge is 
waiting. Did I say testing laboratory? Why certainly 
not; who would think of testing a bridge member made 
under the highest pressure and excitement with gangs 
of men waiting for it, the completion of the bridge de- 
layed just so much and millions of dollars drawing in- 
terest every day of delay this accident would cause. Only 
one bar would be made and could not be tested. Hence 
this new bar would be made under the most unfavorable 
conditions of extreme hurry and worry only to minimize 
delay; and what if it should happen to be defective? In 
it would go, no matter how little we know of its qualities 
or perfection. ‘‘Damn the testing! we can't wait,’’ the 
contractor says, “‘the people are howling for the bridge 
to be opened and a heavy fine stares me in the face for 
failure to complete the bridge in time.'’ That's where the 
shoe pinches! Has anyone ever heard of first-class work 
being done under such conditions? 


And what would happen should a wire or even a whole 
strand of wires (560 of them) fall into the river? Nothing 
whatever! The wires would simply be cut and dropped 
into the river to be fished up at a convenient time, but 
the work would only be delayed a few hours until another 
wire or strand were coupled up and started across the 
river. 

Now about the prices of the materials! It is a well- 
known fact that the wire the writer specified above can 
be bought in the open market; but the figure of 15 cents 
per ft., given in the report, is incorrect. It is exaggerated, 
because the finished cables on the Williamsburg bridge 
did not cost as much as that. They actually cost less! 
Now what will the price of eye-bars be? The Commis- 
sioner tells us 6% cents per Ib. of eye-bar chain. This is 
based on the usual cost of bottom chords of truss bridges 
composed of bars and pins which are mere toys alongside 
of the gigantic pieces proposed to be used in these chains! 
Prices given to me within a year by two of the largest 
steel works in the country for nickel steel not much better 
than this material proposed to be used, were vastly higher 
than the price here stated, and I am prepared to assert 
without fear of contradiction ‘‘that the rough forged ma- 
terial will cost more than 6% cents per Ib,’ to say nothing 
about the necessary footbridges and erection. It is a 
known fact that the necessary footbridges will cost not 
less than one-half million dollars, or, on the basis of the 
Commissioner's weights, no less than 1% cents per Ib. of 
chain. ‘ 

It is another knéwn fact that the cost of erection and 
painting of such an aerial structure will cost not less than 
1% cents per lb. or $500,000. Hence it must be possible 
to obtain 244% nickel steel forged and finished as eye-bars 
for 4 cents per Ib. ; 

Is there any engineer who knows what nickel steel costs 
so blind and unknowing as to believe that this material 
can be bought for such a ridiculously low price? 

Now let us see what these differences in quality of ma- 
terial and their prices means and will make in dollars and 
cents. As we know the actual strength of each wire and 
of each cable in its finished condition, and have a right 
to assume that there is absolutely no possibility of over- 
loading or concentrating loads to an excessive degree at 
any point in either bridge, we are justified in using the 
highest possible unit stress of load on the wires, say 
61,666 Ibs. per sq. in. — 14 yield point. On the other 
hand, we know nothing about the absolute strength of 
a chain, and we shall certainly know but very little of 
but a few pieces of bars and eyes—which do not go into 
the bridge at all—but merely assume that all the others 
actually used in the bridge are equally good (without any 
proof or knowledge of this fact), and then load these eye- 
bars in the invariable manner customary in all pin 
connected bridges heretofore built, with a load equal to 
¥% the yield point or 24,000 Ibs. per sq. in. we shall find, 


using the Commissioner's figures of loading (14), that the 
wire cables will weigh with a cross-section of 927 sq. ins., 
only about 10,428,750 Ibs.; while the chains with a neces- 
sary cross-section of 2,760 sq. ins., will weigh about 49,- 
056,000 Ibs. total. Now the fact is that cables have cost 
less than 14 cts. per Ib., and may cost much less; but 
at that figure these wire cables would cost only $1,456,000; 
while the chains, at the Commissioner's absurdly low 
price of 6% ¢ts., would cost not less than $3,067,100 
However, it will be found that the minimum price for 
these nickel steel chains erected will be 10 cts. per Ib. and 
actual cost will be $4,056,000 or $3,500,000 more than we 
know that wire cables actually have been built for. 

On the above basis of weight of chains and cables items 
21 to 23 will be about as follows: 


For For 
Chains. Cables. 


19 Cost of cables at 14 cts......... 


20 Cost of chains at 10 cts........ ek Are 
21 Additional steel in stiffeners at 

22 Additional steel in towers at 7 « 
23 Additional cost of anchorages at 

Or on the Commissioners’ prices: 

20 Cost of chains at 6% cts....... 3,247,100 ideaee 
21 Additional steel in stiffeners at 

22 Additional steel in towers at 7 cts. 27,000 ...... 
23 Additional cost of anchorages at 


Now, as a matter of fact, if we test both ends of each 
piece of material in a structure and determine its three 
essential characteristics: ‘‘yield point, tenacity and elong- 
ation,’’ and are positive about impossibility of local over- 
loading, it is not only permissible, but also eminently 
proper to the interest of economy and rapidity of con- 
struction (especially as we know that cables can be pre- 
vented from corrosion absolutely, which is not the case 
with pin-connected chains, and also that if through care- 
lessness, corrosion does occur in the wires, they can be 
removed and replaced by sound ones, making the cable 
as good as new) to load wire as a maximum up to haif 
of its yield point, especially as this is the limit never ex- 
ceeded and hardly ever even reached or allowed in built-up 
structures. , 

With such permissible unit stresses it will be seen that 
a wire cable bridge would cost more than $1,000,000 less 
than above figured or about $4,282,900 less than a similar 
bridge in which eye-bar nickel steel chains are used, all 
other details being equal. 

It is certainly of the greatest importance that this bridge 
be built without further delay, but I, as a taxpayer object 
to be assessed unnecessarily for my share of over $4,000, - 
000 solely that our Commissioner of Bridges may make 
another experiment in bridge building and build himself 
a monument which will be an everlasting eyesore to the 
community because of its top-heavy appearance. 

Gus. C. Henning. 

275. Water St., New York City, June 28, 1903. 


> 


Notes and Queries. 

The article on “Comparisons of Eye-Bar Chains with 
Steel-Wire Cables for the Manhattan Bridge,’ published 
on p. 576 of our issue of June 25, contained a typographi- 
cal error due to the blurring of a figure in the typewritten 
“copy.’’ The total weight of the eye-bar chains should 
have been given as 20,040,000 instead of 39,040,000 Ibs. 


ANNUAL MEETING OF THE AMERICAN WATER-WORKS 
ASSOCIATION. 


The twenty-third annual convention was held at 
Detroit, Mich., June 23 to 26, with some 500 mem- 
bers and guests in attendance. A hearty address 
of welcome was made by Mr. W. C. Mabury, 
Mayor of Detroit, and was suitably acknowledged 
by Mr. L. N, Case (Duluth, Minn.) and Mr. &. W. 
Pendleton (Detroit). The presidential address 
was then delivered by Mr. C. H. Campbell (Char- 
lotte, N. C.), President Campbell called for closer 
relations of the water-works men with the fire 
departments on the one hand and the insyrance 
bureaus on the other. To this end he recom- 
mended the formation of state organizations, 
which should serve more local interests than the 
national association, but might yet be affiliate! 
with it and work with it toward ideal cond_tions; 
as a first move he suggested appointing a com- 
mittee on insurance. The president’s recommen- 


dations were later referred to the executive com- 
mittee for immediate consideration. The secretary 
then read applications for membership from over 
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70 persons, one living as far away as Cape Town; 
on motion all the applicants were elected to mem- 
bership in the grade applied for. 

The annual report of the executive committe=> 
recommended, among other things, that such tech- 
nical papers as print accounts of the proceedings 
of the association, or reprint papers presented be- 
fore it, be allowed one representative in the grads 
of active member, without dues, and be given one 
page of advertising in the “Proceedings,” without 
charge. The report was accepted and its recom- 
mendations adopted by the meeting. The secre- 
tary and treasurer reported a membership of 
about 400; assets totaling about $3,000; and year- 
ly receipts and disbursements in the neighbo: hood 
of $2,500 and $1,500, respectively. The Committee 
on Permanent Headquarters asked for its dis- 
charge, saying that there was no present or pros- 
pective need for permanent headquarters. This 
statement met with evident general approval and 
the committee was discharged. Next, the Com- 
mittee on Electrolysis reported; it briefly reaf- 
firmed the action of the 1901 meeting in adopting 
resolutions calling for an insulated, metallic re- 
turn on all electric trolley roads. The report was 
adopted without discussion and the committee 
continued. 

The session of Tuesday afternoon began with a 
paper by Mr. 8S. E. Babcock on “The Supply for 
which a Water-Works Shou!d be Proportioned.” 
The discussion on this was quite prolonged, and 
left room only for the reading of a paper by Mr. 
H. O. Nourse, of Chicago, Ill., on ‘“‘Water Rates.” 
The evening of Tuesday was devoted to a social 
eating and drinking, quite elaborate, with a 
vaudeville entertainment, in the large hall of the 
Hotel Cadillac. 


On the following morning a committee ap- 
pointed to consider the recommendations of the 
president reported. It recommended that a con- 
ference committee be appointed to act with the 
New England and the Central States Water- 
Works Associations and with the fire-insurance 
bureaus, in bringing together water-works men 
and insurance men. On the subject of state or. 
ganizations the committee held that local interests 
must lead to their formation, and that the Amer- 
ican Water-Works Association could not deal 
with the matter at present. Fo tlowing this, dis- 
cussion was opened on Mr. Necurse’s paper of the 
previous day; it finally led to the appointment of 
a committee to consider water rates, and if possi- 
ble settle on a practicable basis of charging. An- 
other committee was appointed to take up the 
matter of Form of Accounts. The Committee on 
Cast-Iron Pipe, whose report followed, reviewe1l 
the action of the New England Water-Works As- 
sociation on the same subject, and recommended 
the adoption of their standard specifications. Such 
action was strongly opposed by Mr. Geo. H. Ben- 
zenberg, and the meeting then decided to continue 
the committee, with Mr. Benzenberg as added 
member, to further consider the subject. 

The annual election of officers resulted as fol- 
lows: President, Mr. L. N. Case, Duluth, Minn.; 
Vice-Presidents, Messrs. M. R. Sherrerd, Newark, 
N. J.; T. H. Bennett, Oswego, N, Y.; C. E. Rowe, 
Dayton, O.; B. C. Adkins, St. Louis, Mo., and A. A. 
Tucker, Memphis, Tenn ; Secretary and Treasurer, 
Mr. J. M. Diven, Elmira, N. Y. (re-elected). 

A steamer trip down the river to Lake Erie was 
the much enjoyed entertainment of Wednesday 
afternoon. During the trip the fireboats of De- 
troit were exhibited in action, through the cour- 
tesy of the Detroit Fire Commissioners. 

Wednesday evening was a show session. Ladies 
were invited, and three lantern slide lectures were 
presented. Prof. W. P. Mason (Troy, N. Y.), re- 
lated what he had seen in the way of special or 
unusual features in a number of European water 
supply systems. The new large mechanical filter 
plant at Little Falls, N. J., was illustrated and 
succinetly described by Mr. G. W. Fuller (New 
York, N. Y.) Lastly, Mr. A. A. Knudson (New 
York, N. Y.), reported his more recent experiences 
in electrolytic corrosion of underground pipes. 

Thursday was to have had only two sessions, 
but so little work had been accomplished in the 
five sessions held up to Thursday noon, that i 
was decided to devote the evening to an extra ses- 


sion. At the beginning of the morning session a 
lively discussion grew out of the question where 
to hold the next convention. St. Louis, which had 
been strongly boomed by a special “Louisiana 
Purchase,” delegation, headed by Mr. B. C. Ad- 
kins, was as strongly opposed by others, on the 
ground that attempting to combine the serious 
work of the meeting with sightseeing at the Expo- 
sition would be detrimental to both purposes, or 
that at any rate the technical proceedings would 
be robbed of all value. Numbers prevailed, how- 
ever (the supply men having the right to vote on 
this question) and St. Louis got the ccnvention 
over Kansas City. It may be said here that the 
executive committee later fixed the time for the 
convention as either the week of June 6, 1904, or 
the week of June 13, leaving the final choice to the 
local committee. This matter disposed of, a paper 
by Mr. D. H. Maury (Peoria, Ill.) was read and 
fully discussed. 


The afternoon session of Thursday was opened 
by Mr. F. A. W. Davis (Indianapolis, Ind.), with 
a paper entitled “Shall Inside Fire Lines be Me- 
tered, and Shall There be a Charge for the Ser- 
vice.” Representatives of fire insurance companies 
had been invited to this session, and an interesting 
discussion of the matter of private fire-lines fol- 
lowed Mr. Davis’ paper. The session closed with 
the announcement of the following committees for 
the coming year: Water Rates, Messrs. H. E. 
Keeler (Chicago, Ill.), Geo. H. Benzenberg (Mil- 
waukee, Wis.), and F. C. Kimball (Knoxville, 
Tenn.); Publication, Messrs. H. E. Keeler, M. R. 
Sherrerd (Newark, N. J.), D. W. Mead (Chicago, 
Ill.), D. H. Maury (Peoria, Ill.), and J. M. Diven, 
(Elmira, N. Y.); Uniform Classification of Ac- 
counts, Messrs. D. R. Gwinn (Terre Haute, Ind.), 
and J. Caulfield (St. Paul, Minn.); Specifications 
for Cast-Iron Pipe, Messrs. J. J. R. Croes (New 
York, N. Y.), G. H. Benzenberg (Milwaukee, Wis.), 
and 8S. E. Babcock (Utica, N. Y.); Fire Insurance 
Rates, Messrs. C. H. Campbell (Charlotte, N. C.), 
G. H. Felix (Reading, Pa.), R. G. Boardman (Bre- 
vard, N. C.), F. A, W. Davis (Indianapolis, Ind.), 
and R, J. Thomas (Lowell, Mass.). 

The Thursday evening session was opened by 
Mr. D. R. Gwinn (Terre Haute, Ind.), with a pa- 
per on “Plumbers and Plumbing.” After some dis- 
cussion on this, Prof. E. G. Smith (Belo‘t, W.s.), 
spoke on “Some Recent Experiences with Growths 
in Mains,” reporting several i1ecent cases of 
trouble from Crenothrix in the Middle West. In 
discussing this paper, several members reported 
other similar cases of trouble which may be due 
to the same iron-eating microbe. Mr. J. W. 
Alvord (Chicago, Ill.), presented a paper entitled 
“Depreciation,” which analyzed the losses in valu2 
eccurring in water-works systems. The discussion 
of this paper extended until adjournment for the 
evening. 

The concluding session of the meeting was held 
on Friday morning. Papers were read on “Free 
Water Furnished to the City of Richmond, Ind.,” 
Mr. H. E. Dill (Richmond, Ind.); ‘Meter Location 
and Meter Accounts,” S. A. Charles (Lexington, 
Ky.); “A Simple Device for Testing Fire Hy- 
drants for Freezing,’’ Mr. E. L. Nuebling (Read- 
ing, Pa.); “Our Annual Meetings,’’*Mr. S. J. Rosa- 
mond (Ft. Smith, Ark.). 

After the discussion of these papers, several oth- 
ers were read by title, as follows: “Thickness of 
Cast-Iron Water Pipe,” Mr. J. T. Fanning (Min- 
neapolis, Minn.); ‘“‘The Necessity of a Systemat'c 
Inspection of all Water Services and Fixtures,” 
Mr. H. C. Hodgkins (Syracuse, N. Y.); “Water 
Waste and its Prevention,” Mr. W. S. Crandall 
(New York, N. Y.); “Fire Protection Water- 
Works,” Mr. N. P. Simin (Moscow, Russia); and 
“Preliminary Steps to be Taken in Water Surply 
Investigations,” Mr. L. J. Le Conte (Oakland, 
Cal.). Among the papers printed in advance was 
one by Mr. C. Monjeau (Middletown, O.), on “The 
Exceeding Importance of Naturally Pure Water; 
Its Indispensableness to Health in Man and Beast, 
as shown by Seventeen Years of Experimental 
Study.” On recommendation of the publication 
committee, however, this paper was not read and 
will not appear in the “Proceedings” of the Asso- 
ciation. The “Question Box” was then taken up, 
and the half-dozen questions it contained were 


briefly discussed. As a concluding ceremony {} 
retiring president installed his successor, Mr. | 
N. Case, in office, and the Association then 4. 
journed. 

Entertainment was provided for Friday afte: 
noon in the shape of a trolley-car and carria: 
drive to Grosse Pointe Park on Lake St. Clair. t). 
Detroit Water-Works pumping station, and RB: 
Isle Park, a magnificent city park, comprising 1} 
whole of an island of 700 acres at the outlet 
Lake St. Clair. It should be mentioned that 
the course of the meeting the association pr. 
sented a silver service to the chairman of the lo 
committee in recogniticn of the welcome and . 
tertainment accorded it during the meeting. 

The main portion of the professional proce: 
ings are abstracted in the following: 
REQUIRED CAPACITY OF WATER-WORK = 

The paper of Mr. S. E. Babcock (Utica, N. Y 
on “The Supply for Which a Water-Works Shou 
Ee Proportioned,” reiterated and supported by t. 
bles the known fact that the maximum deman | 
on water-supply systems is greater than the aver 
age demand, and that the former must determ):). 
the capacity to be provided. Monthly, week!) 
and daily variations occur, and the maximu:: 
day’s consumption may reach 300% of the ave: 
age for the year. To get at the required averag 
per year, it must be remembered that differen 
classes of consumers use different averag.. 
amounts. Mr. Babcock’s recommendations ar. 
substantially: 

Subdivide the district into (1) Dwelling house and (2 
Tenement house population, (3) Manufacturing, estimate: 
in equivalent or tributary population, (4) Mercantile, also 
estimated in equivalent population. Then assume ave: 
age annual consumption (1) for dwelling houses sanitar'!, 
equipped and used, 60 to 70 gallons per capita per day; (_) 
for tenement house uses 15 to 35 gallons per capita pr: 
day; (3) for manufacturing uses, 10 to 30 gallons per day, 
per capita of equivalent or tributary population; (4) for 
mercantile uses, 5 to 15 gallons per day, per capita o! 
tributary population. Add to this 8 to 9 gallons per cap 
ita of the whole population, to allow for public uses; ani 
to cover unknown wastage add 15 to 45 gallons per cap 
ita. The aggregate amount so foynd must be multiplied 
by 300 to 400 per cent. to give the maximum demand wi!) 
provision for probable growth and a safe reserve. 

The matter of unknown waste was emphas ze | 
by the author. Some tables showed that in the 
few fully metered (or nearly so) towns in this 
country the meter aggregate represents only hali 
or less of the pumpage. 

In discussion, Mr. D. W. Mead presented a mass 
of evidence on monthly, weekly, daily, and hourly 
variation of water consumption, obtained from 
records taken in a number of towns in Illino’s anid 
Indiana. This matter was corroborative, in gen 
eral, of the opinion of Mr. Babcock that a mixi- 
mum daily demand in excess of 200% of the year- 
ly average must be allowed for. This is particu- 
larly important in the design of filter plants with 
little storage capacity, where the supply from the 
filters must follow the demand even in its hourly 
variations. In one case investigated by Mr. Mead 
the maximum hourly consumption was 235°) of 
the average for the year. 

WATER UNACCOUNTED FOR OR WASTED 

A question as to whether allowance for slip in 
pumps had been made in the Massachusetts Boar 
of Health figures of pumpage precipitated an ani- 
mated discussion on sources of real or apparent 
loss in water supply systems. A few of the points 
which developed are given here. 

In Lorain, O., all pipe has been laid by the c-ty 
for some time past, and on testing such pipe ul- 
der pressure there is no leakage whatever. ©" 
the other hand, when pipe is uncovered which was 
laid by contractors, nearly every joint is found t> 
be leaky. In that city meters are being extended 
to all services as rapidly as possib‘e, and it is con- 
sidered that more waste is prevalent in this way 
than a large corps of inspectors could suppress. 

The case of Yonkers, N. Y., which is ail metered 
but yet can account for less than half the pump- 
age, was repeatedly cited. It was suggested that 
there must be great slip and leakage in the pumps 
used there, or leaky mains, or very poor meters. 
Mr. E. L. Peene (Yonkers, N. Y.) explained, how- 
ever, that part of the discrepancy is to be charged 
to a new (leaky?) distributing reservoir, and an- 
other part to the poor conditiow of the pumps, 
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«hich ean not be stopped for repairs. From an 
apparent pumpage of 33,000,000 gallons into the 
».eervotr referred to, only 21,000,000 gal'ons flowed 
out of the reservoir, the difference being due to 
pump “slip” and loss in the reservoir. A large 
joss is also caused by great waste of water by the 
eicy. The sewer system of Yonkers is much too 
-emall for the town, which has grown rapidly, and 
frequent heavy flushing is resorted to. 


The question of pump “‘slip” received much at- 
tention as a probable source of difference between 
real and apparent pumpage. Several cases of 
very bad “slip” due to piston leakage in inside- 
packed pumps (with brass ring packing) were 
cited. The suggestion was made to put a Ven- 
turi meter in the pump delivery pipe to measure 
actual pumpage. Some doubt was expressed 
whether such a meter would register accurately 
with the large pulsation due to the pump strokes, 
In answer, the case of a new pump in Detroit was 
cited, which #s to have a 42-in. Venturi meter in 
the discharge;'the pumpmaker has guaranteed a 
pressure variation under 5%, and the maker of 
the meter guarantees the meter to record ac- 
curately with such a variation. Actual tests are 
yet wanting on this installation. 

Water waste, either wilful or accidental, was a 
most absorbing subject to the water-works men, 
and it came up again and again in the discussion 
ef various papers, after being introduced at the 
very first session in the discussion on Mr. Bab- 
cock’s paper. All manners of waste were talked 
about, leaking mains, broken mains or service 
pipes, leaky fixtures, lawn and street sprinkling, 
stealing of water, etc., etc. Mr. J. W. Alvord (Chi- 
cago, Ill.) cited the case of a village buying wa- 
ter from another, and distributing it by about 15 
miles of mains. There was no free service on the 
system, yet after a year’s operation a full third of 
the water paid for by the village (according to 
meter in its supply pipe) did not go through the 
service meters. Assuming all the lost water to 
have leaked out of the joints in the mains, it 
would represent only a few drops per hour per 
joint. Mr. J. V. Clark (Washington, Pa.) said that 
with all his services metered the total pumpage 
was 1,200,000 gallons, while only 584,000 was paid 
for according to the meters. At Columbus, O., 
pump slip and waste at fixtures combined to make 
a high consumption, which by repacking the 
pumps and increasing the number of meters from 
33°. to 70% of all taps was decreased by one-half. 
In the same city a 4-in. main was found badly 
pitted and leaking, and it was discovered that the 
electric light company had grounded one of its 
street lighting wires on the pipe. At Evansville, 
Ind., refitting the pumps cut down the water 
pumped from 200 gallons per capita per day to 
107 gallons. 

Flush tanks are a frightful cause of waste. Mr. 
S. J. Rosamond (Fort Smith, Ark.) had one-third 
of the water pumped running through flush tanks. 
The waste was reduced by fitting the flush tanks 
with special nozzles which contained a steel disk 
having a 1-16-in. hole. The total consumption has 
been cut down to 100 gallons per capita. Mr. D. 
H. Maury (Peoria, Ill.) told of a case where out of 
500 flush tanks only one was working, but that 
one flushed 25 times a day, where it should have 
flushed only once. The others were not flushing, 
but the water simply ran through the tanks and 
wasted, The waste was done away with by fitting 
proper nozzles. A great waste also took place in 
range-closets in schools, where automatic flush 
tanks were used. In spite of enormous waste of 
water the sanitary condition of these closets was 
horrible. Automatic flush tanks of this kind were 
abolished with the help of the city authorities; a 
further reduction of waste resulted from an in- 
vestigation of lawn-sprinkling on boulevards. Fire 
consumption was by some credited with lead:ng to 
ereat waste. Mr. C. W. Hubbell stated that in 
Detroit the fire use was only 0.1% of the pump- 
age. Mr. S. A. Charles (Lexington, Ky.) advo- 
cated metering all water supplied to the city (for 
fire, street sprinkling, etc.), and charging for all 
in excess of a fixed amount. 

Cases of pure stealing of water were cited in 
abundanee. Nearly every water-works superin- 
tendent had his story to tell in this connection. 


Stealing seems to occur most persistently in case 
of fire services laid into private property for sup- 
plying automatic sprinkler systems, private fire 
hydrants, etc. As these service pipes are (usually) 
not metered, water stealing readily suggests it- 
self to the user. The judicious control of plumb- 
ers, advocated by Mr. D. R. Gwinn (Terre Haute, 
Ind.), may greatly help to reduce loss of water 
through surreptitious house service connections 
to the mains. 

The waste of water by private consumers is of- 
ten a question of rates. If the rates are so ad- 
justed as to make a metered supply a manifest 
economy to the user, waste of this kind is largely 
done away with. For the rest, thorough inspec- 
tion is a great help, in detecting leaky fixtures, 
fixtures in excess of those paid for, sprinkling in 
prohibited hours, etc. The matter of rates was 
discussed as a separate question from waste, but 
the two subjects are evidently in close connection. 


THE INSPECTION OF FIXTURES. 

This subject was treated by Mr. H. C. Hodgkins 
(Syracuse, N. Y.), in a paper on ‘The Necessity 
of a Systematic Inspection of all Water Services 
and Fixtures.’” While recognizing the waste-pre- 
vention reason, the author put his main plea for 
systematic and thorough inspection on different 
grounds, viz.: 

(1) To obtain a correct invoice of all property in the 
way of services and consumers, (2) to obtain an invoice 
of the possible additional business that can be obtained 
and (3) incidentally to secure as much of this business as 
possible, (4) to discover all uses of water which may not 
be charged for, (5) to discover all defective and leaky 
fixtures, (6) to obtain a list of all services or fixtures 
available for two or more consumers or for purposes for 
which they were not intended, (7) to discover any defect- 
ive improperly laid services, any improper or con- 
cealed connections or extensions, and (8) to indicate what 
services it is impossible to supply except through meter. 
Proper methods of inspection are also outlined in the 
paper. 

Mr. W. S. Crandall (New York, N. Y.), in a 
paper entitled ‘‘Water Waste and Its Prevention,’ 
speaks in favor of the Deacon waste-detec‘ing me- 
ter system, used much in England. But while in 
that country American water meters are not high- 
ly thought of, Mr. Crandall takes quite a contrary 
pesition, and recommends where possible a full in- 
stallation of meters. Where this can not te done, 
he would use the Deacon system rather than 
house-to-house inspection, as being more thor- 
ough and cheaper. In discussion, it was statel 
that a good method of waste detecticn was to con- 
nect two hydrants on opposite sides of a gate- 
valve in the main by a hose in which a meter is 
inserted. This, in conjunction with the service 
meters, shows leakage at dead-ends, in mains, 
ete.; or, all services on the section supplied may 
be turned off in succession, the meter in the hose 
by-pass showing the consumption in the rema n- 
ing ones. 

What can be done by an inspection which ex- 
amines possible sources of waste was clearly 
shown by Mr. H. A. Dill (Richmond, Ind.), in a 
paper entitled “Results of An Investigation of 
Amount of Free Water Supplied to the City of 
Richmond, Ind.” It was found that factories and 
livery stables, users of water motors, elevators, 
etc., wasted much water. These services were 
metered, with satisfactory results (elevators me- 
tered only in cases of neglected repairs). Sewe- 
flush tanks, city buildings, and pubiie drinking 
fountains, which are supptied with water free of 
charge, showed enormous waste of water. Flush 
tanks often flushed many times a day, or else al- 
lowed water to run through without flushing. 
Drinking fountains were also found to be very 
wasteful. All these wastes have been greatly cur- 
tailed by proper repair, in which the city co-op- 
erated willingly after being informed of the con- 
ditions. Discussion on this paper showed a senti- 
ment for fitting meters to all flush tanks. In 
some cities this is already done, the meter being 
a simple orifice of definite size (1-16-in.). One city, 
Newport News, Va., used %-in. water meters on 
flush tanks, and the filling faucet is operated by 
hand; the flushing is done once a week. 


WATER RATES: METERED SERVICES. 
The paper on ‘‘Water Rates,” by Mr. H. O. 


Nourse (Chicago, Ill.) enumerated briefly the fac- 


tors affecting the rates to be charged for water. 
Primarily all elements of cost of supply affect the 
rates to be charged in an equal manner, but the 
number of customers, availability of other sources 
of water, and the laws governing the sale of water, 
are also important factors. The paper then re- 
ferred to various methods of charging (other than 
meter rates), particularly to the plan followed in 
Chicago: 

The rates in the city of Chicago are based upon what 
is known as the frontage plan; that is to say, upon the 
wieth of the buildings in feet and the height in stories. 
An average residence in the city of Chicago would be one 
25 ft. wide, built upon the average 25-ft. lot, and two 
stories high, the rate of assessment per annum being $8.50 
A building of this character occupied by two persons, 
say a man and a wife, pays to the water fund this 
amount without regard to the fixtures used within the 
building or the small number of persons consuming wa- 
ter. The same building may contain, under the law 
without additional charge, twelve persons, and it is fair 
to presume on the theory of average, that twelve persons 
will use six times as much water as two persons. 

Again, a flat or apartment building 25 ft. wide and 
two stories high is assessed, in Chicago, for frontage the 
same as a residence of this size, viz.: $8.50, and an ad- 
ditional charge of $7.00 for the fixtures (bath, bowl and 
closet) for the flat in excess of one, making $15.50 per 
year. If a man and wife (two persons) occupy the lower 
flat and two persons occupy the upper flat, the four per 
sons pay into the water fund $15.50 per year. Under 
the law, 12 persons may occupy each flat, making pos 
sible the consumption of six times as much water as four 
persons would use, without the payment of any additional 
sum. In the case of a private residence, the revenre, 
without regard to the number of persons,is $8.50; whereas 
in a flat building, the revenue without regard to the num- 
ber of persons, is $15.50. This character of inequitable 
results is possible from each and every one of the plans. 

The author's advice is “Keep away from the as- 
sessed rates plan and meter every service.” The 
paper concluded with a plea for thorough and 
clear accounting, and if possible uniform account- 
ing. 

In discussion, Mr. H. E. Keeler (Chicago, Ill.) 
enlarged on the theme of what factors enter into 
cost of system, and claimed that often the ac- 
counts of municipally-owned water-works do not 
show all the cost items, that interest on the entire 
investment is not charged, and taxes are not in- 
cluded. He further deprecated the tendency to 
make laws to the disadvantage of private com- 
panies, claiming that capital would be scared 
away so that towns desiring water-works could 
not get them. Concerning problems of metering, 
Mr. L. N. Case (Duluth, Minn.), cited an instance 
where a man whose service had been metered la‘er 
sued to have the meter removed, as it made him 
pay more than the old flat rate. He failed in h's 
suit. Mr. Case found that in about two-thirds 
of all cases of metering the consumer paid less 
than he would under the flat rate, while about 
one-third paid more. Mr. A. W. Barron (South 
Bend, Ind.) pointed out the analogy with gas and 
electricity supply, the former all metered in thi- 
country, the latter nearly all. He sugges‘ed con- 
certed action of the members in forcing the uni- 
versal adoption of meters. Some one suggeste | 
that this would be unfair to many private com- 
panies, whose gross receipts would te cut down to 
insolvency by the adoption of meters. It was an- 
swered, however, that this only proved the meter 
rates to be too low compared with the flat rates 
In Milwaukee the meter rate has been lowered s» 
as to induce everyone to put in meters, and the 
rates have been equalized for small and large con- 
sumers. That there is often strong objection on 
the part of the consumer to put in a meter was 
illustrated by several cases from Chicago, cited by 
Mr. Nourse, where political influence had been us*d 
to keep the meterout. Mr.J.O’Shaugnessy (Colum. 
bus, O.), who has put in 7,000 meters in the past 
12 months, stated that 95% of the objections to 
meters came from tenement houses, where the 
tenants did not care about economy in water, and 
the landlords therefore object to meters or else 
raise the rent. 

CAST-IRON WATER PIPE. 

The association’s committee reported that the 
New England Water-Works Association had ex- 
haustively studied the subject of cast-iron water 
pipe, and had drawn up standard specifications as 
a result of that study; the committee recom- 
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mended that these specifications be adopted, al- 
though it called attention to the strength require- 
ment as being probably undesirably high for s»me 
parts of the country. Attention was also drawn 
to the fact that manufacturers were inclined to 
object to the clause making the engineer the 
judge of quality, but the committee considere1 this 
clause proper and desirable. 

A paper by Mr. J. T. Fanning on “Thickness of 
Cast-Iron Water Pipes’ was read by tite A3 
printed in advance copy, the paper is an endorse- 
ment of the New England specifications and a 
brief discussion of the conditions of design which 
affect required thickness; this discussion has the 
object of aiding in selection froin among the vari- 
ous thicknesses provided by the specifications for 
each size of pipe. 

A vigorous protest against adopt'on of the speci- 
fications was raised by Mr. Geo. H. Benzenberg 
(Milwaukee, Wis.), and as a consequence of that 
protest (there was no further discussion of the 
subject) the association continued the committee 
for further consideration of the subject, as already 
noted. Mr. Benzenberg’s argument was, in brief, 
that the specifications as drawn represent pres- 
ent and conservative practice, and for that very 
reason would hamper future advance. He pointed 
out that while pipe is far the larg:st item in most 
water-works systems, there had been practically 
no advance in pipe-making since the first use of 
cast water pipe in Brooklyn, N. Y. Adopting 
these specifications would act to prevent any ad- 
vance being realized, as manufacturers would de- 
mur to exceeding this specification es a maximum 
limit. Cleaning and coating are much neglected 
in the specification, just as it is generally neglected 
or scamped in practice. Mr. Benzenberg con- 
eluded by saying that the association might ap- 
prove the specifications, but should not adopt trem. 


ELECTROLYTIC CORROSION. 


This subject was introduced by a paper on 
“Some Recent Effects of Electro'ytic Action cn 
Underground Pipes and Other Metals,” by Mr. A. 
A. Knudson (New York, N. Y.). This covered sub- 
stantially the same ground as the paper read by 
the same author before the American Filectro- 
chemical Society a few months ago (see Eng. 
News, April 23, 1903; p. 373). An interestuing pa- 
paper was read by Mr. D. H. Maury (Peoria, II'.), 
under the title “Surveys for Electrolysis,and Their 
Results.” The author describes the ‘~ethod of 
conducting such electrical surveys, which he ad- 
vises every water-works superintendent to unier- 
take, and gives tables for finding the current in 
various sizes of pipe with different potential drops. 
Electrolytic corrosion at the pipe joints is t™en 
specifically emphasized as an often unsusp2cted 
source of trouble. The author concludes with the 
demand that all street railway currents b> abso- 
lutely removed from the ground, which is possible, 
since the double-trolley system has proved itself 
practically and economically suitable. 

The same demand was expressed a year ago in 
the report of the association’s committee on elec- 
trolysis. The committee also reported at the pres- 
ent session, but merely reitera'ed that demand. 

Prof. E. W. Bemis (Cleveland, O.), in discussing 
Mr. Maury’s paper, asked for definite information 
as to the working of the double-trolley system, 
and stated that while it is believed that the Cin- 
cinnati line of this type is an entire success, the 
company owning it has been able to suppress 
nearly all evidence concerning its working. In 
answer, Mr. Maury stated that the Cincinnati line 
was in every way successful, that Washington, 
which uses the conduit system within the city, 
employs the double-trolley outside the city, ana 
that several European lines of this tyre have been 
working for some years with full success. He 
pointed out that the added cost of the extra trol- 
ley wire, etc., was partly offset by more econom- 
ical working and by the saving of rail-bonds. Mr. 
Cc. E. Rowe (Dayton, O.) mentioned that often 
softening of the pipe occurs long b-fore a break, 
and without surface indications, for which re>son 
pipe uncovered for examination should be probed 
for soft spots. He a'so spoke of the large return- 
feeder cables used in Philadelphia to keep down 
earth currents, and stated that the city authori- 
ties there keep constant watch over the electrical 


conditions of the ground, and, when perceptible 
potential differences are found, force the street 
railway company to make additional feeder con- 
nections. But in spite of this, Mr. Knudson stated, 
electrolytic corrosion of pipes does occur in that 
city. 

CRENOTHRIX IN WATER MAINS. 

Prof. E. G. Smith (Beloit, Wis.), detailed trouble 
with Crenothrix in mains, under the title “Some 
Recent Experiences with Growths In Mains.” 
First discovered in Silesia, in 1852, where it grew 
in some drain-pipes, the plant-growth Crenothrix 
appeared in the water-supply pipes of Berlin in 
1871, and since then has been found in several 
systems abroad and in a number of water-supplies 
of the eastern United States. Three kinds have 
been distinguished, feeding, respectively, on iron, 
manganese, and alumina (in the cissolved and 
sub-oxidized state). The iron-consuming variety 
is most common. The minimum amount of dis- 
solved iron necessary for the growth of the plant 
seems to be 1 part in 1,000,000, or even less. The 
author recently studied several cases of occurrenc? 
of Crenothrix in the Middle West. At Duluth it 
was attempted to use water from wells sunk in 
the sands of Minnesota Point. After a t'me this 
water acquired an unpleasant odor, and examina- 
tion showed abundant growths of Crenothrix in 
the pipes. The city is now buildirg aeration works 
and sand filters to free the water of iron before 
delivering it to the mains; the p’ant cannot flour- 
ish in water containing only fully ox‘dized iron. 
At Freeport, Ill., the pumps and service p pes 
were badly clogged by the growth, and a lime 
treatment plant is now being built for the re- 
moval of the iron in the water. The worst condi- 
tions exist at Wausau, Wis., where all the mains 
(recently opened) are found to have a thick inte- 
rior lining of black powder, which the microscope 
shows is Crenothrix and its debrs. The quality 
of the water there has, however, not suffered in 
the least. The author showed a number of micro- 
photographs of the growth, and samples of the 
deposit in the Wausau pipes. 

The discussion revealed that probably several 
other places are being troubled by this growth. 
Columbus, Pa., has found a deposit of material in 
its water pipes that is much like that at Wausau. 
On Staten Island, N. Y., a whole serics of wells 
has been clogged by a mass looking like yellow 
ochre. Mr. D. W. Mead (Chicago, Ill.) pointed out 


that many well-waters in the upper Mississippi” 


Valley carry large amounts of bicarbonate, which 
form deposits in the pipes, and may thus lead to 
the belief that Crenothrix is present. Professor 
Smith stated that the remedy for Crenothrix is 
generally simple aeration (oxidation) of the wa- 
ter, and subsequent filtration, before passing it 
into the mains. At Duluth the dead Crenothrix 
had imparted an unpleasant odor to the water, but 
there is no really harmful effect chargeable to the 
growth. At Wausau, as already stated, the water 
is clear and sparkling in spite of the thick deposit 
in the pipes. 
INSIDE FIRE PROTECTION. 

A full and animated discussion on this subject 
ensued on the reading of a paper by Mr. F. A. W. 
Davis (Indianapolis, Ind.) on “Shall Ins'de Fire 
Lines Be Metered, and Shall there be a Charge for 
the Service.” The discussion, which occupied an 
entire long session, many insurance men partici- 
pating, showed a general agreement that inside 
fire lines represent a valuable service on the part 
of the water-works, and should be paid for. The 
question then is, shall meters be fitted and the 
service paid for by meter, or shall a flat rate be 
charged? In the latter cage, the matter of watcr 
stealing comes up, and much testimony was ad- 
duced by those present to show that such steal- 
ing, in serious amounts, does occur. Fut if a 
fire-line be metered, no water may pass for years, 
so that the service (in readiness) is not paid for. 
Much more important than this, however, are the 
objections to meters, valves, or any obstruction 
in the pipe, held by users and by insurance men. 
Meters and valves cut down the pressure head to 
some extent, but their chief danger is that of clog- 
ging with debris swept in from the main when the 
automatic sprinklers open. Every manner of 
scheme for obviating this, or for arranging the 


system so that stealing of water is impossi! 
were discussed. The dry-pipe sprink'er syst 
was suggested, but was not generally considere 
full solution. Placing the meter in a by-pass 
the fire-line was advanced by several as the « 
rect method. The most promising thing in 1) 
direction is a form of meter which, as was sta 
by Mr. French of the Boston Manufacturers’ }, 
tual Co., is now being developed by them. 17 
is a meter arranged in a by-pass around a hea\ 
weighted check-valve in the fire-line. Any le. 
age or use of water in small amounts {fi 
through the by-pass. When, through opening 
the sprinklers or otherwise, the draft incres 
So as to open the check-valve, the meter registe 
automatically changed so as to record proporti. 
ally larger amounts of water, thus registering ; 
total flow without introducing an obstruction 
the main fire-line. An early form of this dey: 
is now being installed in Elmira, N. Y. 


Cases of fire-lines supplying private fire-hydrayr 
are harder to control against stealing than aut 
matic sprinklers. A radical measure suggested 
Mr. D. R. Gwinn (Terre Haute, Ind.) is to insta!) 
the main fire-line in a tunnel large enough to a!- 
low inspection by the water department, and :. 
branch off from this as many 2-in. pipes, each 
provided with a meter, as may be necessary. Each 
branch pipe would supply a hydrant or a secti n 
of automatic sprinklers. However, cases miy 
arise, as one cited by Mr. S. A. Charles (Lexing 
ton, Ky.), where a fire-line is demanded which th. 
system is unable to supply with safety to others: 
in the case cited by Mr. Charles, a distillery aske | 
for a 6-in. fire-line, which was refused on the 
above ground. 

That metering of fire-lines is necessary to pre- 
vent stealing was pointed out by Mr. H. C. Hode- 
kins (Syracuse, N.Y.) who stated that in case of a 
large and complicated private fire-system, inspec 
tion would require a permanent guard. Mr. Hi de- 
kins recommended a metered by-pass, end a valve 
in the main line which would be opened by a mo- 
tor whenever the full capacity of the by-pass was 
drawn upon. Mr. Irving (Chicago) sail that in 
that city, where for a long time 4, 6 and even S-in 
fire-lines were allowed to be run into stores, fac- 
tories, etc., without any control, the waste was 
such that an ordinance was passed prohibiting al! 
such fire-lines unless metered. Meters are on th° 
market which will not reduce the head appre- 
ciably, as shown by tests at Chicago, but other 
meters, as of the plunger or piston types, shoul! 
never be permitted. Mr. M. R. Sherrerd (Newark. 
N. J.) recalled the danger of private fire-lines run- 
ning at full capacity, when the fire has progressed 
so that the sprinklers are useless; they may then 
cause a shortage of supply to the fire-engines. He 
advised that on a second alarm a patrol should go 
out, properly equipped, to shut off the private line 
or lines. The cost of this patrol should form pirt 
of the regular charge for private lines. 


A long discussion by Mr. French (Boston) of 
fires in mills under the jurisdiction of the Boston 
Manufacturers’ Mutual tended to show thit au- 
tomatic sprinklers are most valuable preve tives 
and extinguishers of fires. He expressed the 
thought that nothing would do more toward eliin- 
inating the hazard of great conflagrations tha” 
the presence here and there of buildings protecte! 
with automatic sprinklers. Therefore the water- 
works men should not oppose the intrcduction of 
sprinklers, but should co-operate toward the! 
extension. He also advocated large supply pipes 
to make as much water available as poss ble 
contrary to this, several had expressed th> ides 
that a maximum limit should be set for the siz 
of such lines because of the impossibility of sup- 
plying fire-lines and the danger to the fire engin 
supply if falling walls or other means shoul: 
break the private line during a fire. Mr. Frenc! 
also argued for free private fire-lines if it can b 
made sure that stealing will not take place. I" 
this he was practically alone, however, since ap 
parently all others present, insurance men i! 
cluded, recognized that the service was valuab! 
and of localized benefit, and should be paid fo". 
since it cost money to maintain it. A good a! 
swer was also given by Mr. Thomas, who aske 
where the water department should stop in fur- 
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niching fire protection; the same reasons would 
h \d good for furnishing and installing the sprink- 
free of charge. 

LANTERN SLIDE TALKS. 


.s already stated, an evening session was de- 
ted to papers illustrated by lantern slites. Prof. 

. P. Mason, of Troy, N. Y., presented an inter- 
- ting series of views and sketches bearing on 

some Peculiar Features of Foreign Water Sup- 

r ies.” The water supply systems of Co enhagen, 
 .msterdam, Hamburg and Altona, Tangie s Tu- 
nis, Syracuse, Messina, Gibraltar, and other for- 
«ign cities were discussed in one phase or another. 
Copenhagen gets its supply from a series of driven 
wells in chalk formation, these wells having been 
elected as the result of a large number of test 
borings. The water-bearing chalk is bei:g dis- 
solved more or less rapidly in the immediate 
neighborhood of the wells, as was shown by a 
contour map of the surface of the chalk. Amster- 
dam collects water in open canals dug in the sand- 
dune region along the sea-coast, getting thus 
a naturally-filtered rain-water supply. The same 
source of supply is exploited by The Hague in a 
somewhat different way—by open-jointed collector 
pipes laid in the sand at a suitable depth. (Simi- 
lar collectors tried by Amsterdam were chc ked up 
by plant growths.) Hamburg and Altona, ad- 
joining cities, take their water from the much- 
polluted Elbe, a tidal stream into which both 
cities discharge their sewage. Altona has had 
filters for many years, but Hamburg in 1892 was 
still using raw Elbe water. The terrible cholera 
epidemic of that year, which ravaged Hamburg, 
but left Altona practically untouched, taught a 
strong lesson, and Hamburg now has a large 
open filter plant on an island in the river. The 
soil is such that very flat side slopes must be used 
in these beds, and for the same reason covering is 
not practicable, so that the filters freeze over in 
winter. To clean the surface of the filtering sand 
in winter a special scraper has been devised, 
working under the ice. 

Tangiers takes its water from a public well, and 
water carriers with goatskin bags distribute the 
water, after archaic fashion. Tunis takes water 
from a large mountain spring and conveys it to 
the city by an aqueduct dating from the days of 
Carthage. At a drop in this aqueduct is an old 
watermill, and it is now proposed to generate elec- 
tric power here for driving pumps which are to 
raise the pressure on the distributing system. At 
Gibraltar a part of the mountain side has been 
cemented as a catchment area for rainfall, and the 
water thus obtained is stored in a series of large 
tunnels in the rock (see Eng. News, June 27, 
1901). 

At the same session, Mr. Geo. W. Fuller de- 
scribed, with the help of a large collection of 
lantern-slide drawings, the new mechanical filter 
plant at Little Falls, N. J., from whch the East 
Jersey Water Co. supplies Paterson, Passaic and 
other towns (see Eng. News, May 9, 1901, and 
April 16, 1903). 

OTHER PAPERS. 


A paper on “Meter Location and Meter Ac- 
counts,” by Mr. 8S. A. Charles (Lexington, Ky.), 
described a home-made casing in which the meter 
in the service-pipe is placed. He plac?s all meters 
on the curb or sidewalk lines, and for a meter box 
used a 20-in. sewer pipe set vertically, with a cast- 
iron cover, a 3-ft. extension dial and a stop valve. 
The author also claimed remarkable speed for his 
meter-reader, 400-500 meters per day. The paper 
advocates full and clear meter accounts (see Eng. 
News, March 29, 1894, for illustrated description 
of the ‘“‘Meter System of Lexington, Ky.”’) Meters 
are tested whenever the user desires it. The cost 
of Mr. Charles’ meter box is $3.60, plus cost of 
setting, which is slight. Prof. E. W. Bemis (Cleve- 
land, O.) described a similar tox or casing which 
he is using in Cleveland. He does not like the 
extension dial, and brings the service pipe up in- 
side the casing; the casing contains a wooden frost 
guard, The cost of this box is about $850, set in 
place. The Cleveland climate is not too cold for 
placing the meters in the sidewalk line, but the 
casings are not opened in the very coldest 
weather. To prevent freezing of meters, Mr. J. 
M. Diven (Elmira, N. Y.) recommended placing a 


bunch of oily waste in the box. Mr. D. R. Gwinn 
(Terre Haute, Ind.) describei a brick meter-wel, 
3 ft. in diameter at bottom and 18 ins. at top, 5 ft 
deep, containing about 300 brick, which can be 
placed complete with cast-iron cover for $6.00, 
using a trained laborer to lay up the brick. 

“A Simple Device for Testing Fire Hydrants,” 
by Mr. E. L. Nuebling (Reading, Pa.), described a 
device for lowering a small lead weight down a 
hydrant pipe to see whether ice or water is pres- 
ent. The importance of detecting frozen hydrants 


SEWAGE DISPOSAL FOR COUNTRY RESIDENCES. 


The disposal of sewage at isolated residences at 
country or other resorts is often an important 
problem, and difficult of solution. The accompany- 
ing cut represents a simple and cheap but ef- 
fective plant designed by Mr. John W. Alvord, 
M. Am. Soc. C. E., Hartford Building, Chicago, for 
individual cottages on the grounds of the Shore- 
wood Association at Saugatuck, Mich. A number 
of these plants are to be built during the present 
year, but they are only applicable where the soil 


in winter was emphasized by the paper. Under is porous or sandy. 

The plan shows the closet in a separate building, 
but it may be within the house if desired; in that 
case the septic tank should be at least 25 ft. from 
the house. The soil pip» and the house drain 

5 (from bathtub, sink, etc.), enters a septic tank 
consisting of a watertight oak barrel of about 
& y 60 gallons capacity, set vertically. An ordinary 
| WG vinegar or linseed oil barrel will answer the pur- 
lt § & pose. This is connected with an anaerobic filter 
is RY : formed by a similar barrel laid on its side, and 
lor Gravel 
Flush Tank 


Tar Paper around 


oints 


SEPTIC TANK PLANT FOR COUNTRY RESIDENCES. 
John W. Alvord, M. Am. Soc. C. E., Consulting Engineer, Chicago. 


the title ‘Preliminary Steps to be Taken in Water 
Supply Investigations,” Mr. L. J. Le Conte (Oak- 
land, Cal.) strongly urged that underground sup- 
plies be first looked to in planning a water supply, 
and that filtration should be resorted to only in 
dire extremity. ‘‘Plumbers and Plumbing,” by 
Mr. D. R. Gwinn (Terre Haute, Ind.), was a story 
of how and why a water-works manager should 
be politic in his dealings with plumbers, even to 
the point of sending each of them a box of cigars 
at Christmas. In discussion on this paper it was 
questioned whether a water-works manager could 
fine a plumber, and the general opinion was that 
in most cases this is not enforceable, unless the 
council will pass the necessary legislation. 

Mr. N. P. Simin (Moscow, Russia) presented a 
paper entitled “Fire Protection Water-Works,” a 
name he uses for such systems as give fire streams 
direct from the hydrants without fire engines. He 
reviews the difficulties in the way of this practice, 
and shows how he solved the problem in the sys- 
tems of Samara, Russia, and Tobolsk, Siberia. 
The feature of Mr. Simin’s plan is a valve in the 
service which closes when the pressure in the 
mains exceeds a certain amount. When a fire 
breaks out, thé pumping station increases’ the 
pressure on the system; this closes the automatic 
valves, and the full pumpage at increased pres- 
sure is then available for fire streams. A project 
for Moscow on this plan was worked out, but has 
not been executed. 

“Depreciation” was the title of an extended 
treatment, by Mr. J. W. Alvord (Chicago, IIL), of 
the loss in value of water-works plant. The paper 
was too long to even briefly abstract here. It 
takes up the principal elements of a supp'y sys- 
tem, pumps, pipe, reservoirs, etc., and considers 
how they lose value. An important principle ad- 
vanced is that the drop in value is slow at the 
beginning and more rapid toward the end of the 
life, i. e., the depreciation curve is not a straight 
line. A discussion of the same subject by Mr. D. 
W. Mead (Chicago, Ill.) was also quite extendel. 
Mr. Mead drew attention to sudden changes in 
value, which occur at special times, as when a 
single element is the cause of a whole system or 
part of a system being scrapped. Prof. E. G. 
Smith claimed that contamination of source of 
supply was an item of depreciation, and called at- 
tention to the injustice of municipalities causing 
such loss to private companies by pouring their 
sewage into streams. 

In addition to the papers presented, a list of 
questions awaited discussion at the close of the 
last session. Because of lack of time they received 
rather scant consideration, and only cetail points 
were brought out. 


filled with stone, broken tile or gravel, of che:st- 
nut to egg size. A row of sticks is laid across 
the bottom. From each barrel rises a l-in. ven- 
tilating pipe. The filter is connected to a flush 
tank formed by a half-barrel, fitted with a 8-in. 
siphon made by the Pacific Flush Tank Co., of 
Chicago. This discharges into an outlet drain 
of 3-in. farm tile, with tarred paper around the 
joints, one foot of tile being laid for each gallon 
of water used daily from the flush tank. The 
tile is laid loosely about 10 or 12 ins. below the 
surface, with a slight downgrade from the flush 
tank. 


The above arrangement has suffic'ent capacity 
for a cottage with five to eight persons, using not 
more than 100 gallons of water per day. When 
properly installed, no care or renewals will be re- 
quired. For a larger number of people, a septic 
tank should be added for every four persons. Such 
material as rags, lemon peel, garbage, etc., should, 
of course, not be thrown into the closet. At the 
beginning of the season, the plant should be ex- 
amined to see that no stoppage exists to prevent 
proper action. At the end of the season, the water 
should be removed from the closet bowl with a 
sponge, and the plug in the pipe between the two 
barrels removed to allow the water to drain off. 
The dome of the siphon in the flush tank is also 
removed, and the water withdrawn from the lower 
limb, which is then closed by a temporary plug 
at the top. With the plant properly built and 
kept in proper condition, and with no leakage, it 
will operate without odor or nuisance. 

The estimate of cost is as follows: 


THIRTY-SIXTH CONVENTION OF THE RAILWAY MAS- 
TER MECHANICS’ ASSOCIATION, SARATOGA, N. Y. 


The annual convention of the Master Mechanics’ 
Association for 1903 was held at the Grand Union 
Hotel, Saratoga, N. Y., on June 24, 25 and 26. 
During the three sessions some 20 individual 
papers and special committee reports and about 
a dozen topical subjects were presented and dis- 
cussed. A few of the individual papers and com- 
mittee reports were of a fair order of merit, but 
the majority were rather perfunctory documents. 
The program was too long, and discussion had 
in several instances to be curtailed in order to 
complete the allotted tasks. As a resu!t some of 
the papers which were of most value received 
inadequate consideration, while others of less im- 


= 
= 
Sediment} Open Space 3 ‘Siphon 
{ 
| 
2 
if 
> 
& 
q 
D 


20 


ENGINEERING NEWS. 


Vol. L. No. 1 


portance received an undue amount of attention. 
A time schedule rigidly enforced would have been 
an aid in preventing this misuse of time and labor. 
Much time was also wasted in discussion not per- 
tinent to the subject being considered. There is 
no wish to be captious in making these criti- 
cisms, but business quickly and carefully trans- 
acted being the object of the Association in ses- 
sion, they are perhaps worth recording. 
BUSINESS PROCEEDINGS, 

The convention was opened by the usual ad- 
dresses of welcome and response, followed by the 
formal address of the President, Mr. Geo. W. 
West (N, Y., Ont. & Wn.). The Secretary’s report 
showed the present membership of the Association 
to be 752, and a balance of money on hand 
amounting to $3,085. The dues for the coming 
year were made $5 per member, as usual. The 
report of the Executive Committee called atten- 
tion to the tests now being conducted at the ex- 
pense of the Association, and to the need of a 
greater income if this practice were to be con- 
tinued. To obtain this revenue the committee 
suggested changing the constitution by the fol- 
lowing amendments: 


One representative member may be appointed by any 
railroad company to represent its interests in the associa- 
tion; such appointment shall be in writing and shall em- 
anate from the president, general manager or general 
superintendent. Such member shall have all the privi- 
leges of an active member, including one vote on all 
questions, and in addition thereto shall, on all measures 
pertaining to the determination of what tests shall be 
conducted by the association or the expenditure of money 
for conducting same, have one additional vote for each 
full 100 engines which are in actual operation or in 
process of purchase by the road or system which he rep- 
resents. Such membership shall continue until notice is 
given the association of his withdrawal or the appoint- 
ment of his successor. 

Representative members shall pay, in addition to their 
personal dues as above, an amount for each additional 
vote to which they may be entitled, as shall be deter- 
mined each year by the Executive Committee, prorated 
upon the cost of conducting such tests as may be deter- 
mined upon at each convention, provided that no such 
assessment shall exceed $5 per vote per year. 

This amendment will be voted upon at the con. 
vention of 1904. 

An announcement was received from the Penn- 
sylvania R. R. concerning a locomotive testing 
laboratory which it plans to establish and operate 
at the St. Louis Exposition, and asking the As- 
sociation to appoint a committee of three mem- 
bers to assist in laying out a program of te te. 
There was appointed as this committee Messrs. 
F. H. Clark (C., B. & Q.), H. H. Vaughan (1 8. 
& M.S.), and C, H. Quereau (N. Y. C. & H. R.). 

A request from J. T. Ryerson & Son that the 
Association accept and arrange the disposal of a 
scholarship in mechanical engineering in any col- 
lege in the United States, was received and the 
offer was accepted. The scholarship gives the re- 
cipient $600 per year for four years, and is one of 
three inaugurated by the firm named, 

The following officers were elected to serve the 
Association during the coming year: President, W. 
H. Lewis (Norf. & Wn.); First Vice-President, P. 
H. Peck (Chic. & Wn. Ind.); Second Vice-Presi- 
dent, H. F. Ball (L. S, & M. S.); Third Vice-Presi- 
dent, J. F. Deems (Am, Loco, Co.); Treasurer, An: 
gus Sinclair. 

TECHNICAL PAPERS AND REPORTS. 

The number of the technical papers and special 
committee reports which came before the conven- 
tion for consideration was so large that only a 
brief summary of the more important ones and of 
the discussions which followed them is attempted 
here. Those who are interested enough ia any of 
the papers to obtain them in full can do so by or- 
dering them from the Secretary, Mr. Joseph Tay- 
lor, Rookery Building, Chicago, II. 

TON-MILE STATISTICS.—The ccmmittee on 
this subject confined its work to the consideration 
of the proper ton-mile credit for switch engines, 
and the bulk of its report was made up from the 
results of an investigation of switch engine mile- 
age conducted by Mr. George L. Fowler for the 
“Railread Gazette,’ and printed in that journal 
for May 8 1903. Mr. Fowler’s figures showed 
that the average mileage per hour of switch en- 
gines varied from 2.31 miles for freight engines to 
2.78 miles for passenger engines. As the present 


eredit for switch engines is six miles per hour, 


and as all costs of maintenance per engine-mile 
are now based on this hourly mileage, the figures 
given by Mr. Fowler caused some consternation 


and a vigorous protest was made by a number of 
members against any notion of changing the pres- 
ent six miles per day credit. Stripped of verbiage 
the argument of one set of members was: Switcn 
engine costs are already high on a six miles per 
hour credit, and if this credit is cut in half they 
will compare still more unfavorably with the road 
engine costs; that of the other set of members 
was, if the facts are that switch engines are doing 
only half the mileage with which they are cred- 
ited then recognize this fact, whatever the costs 


‘per mile may be as compared with road engines, 


and then seek a remedy for the trouble, if thers 
is one. The dispute raged rather fierce'y, and as 
there seemed to be no chance of the two sid2s 
agreeing it was temporarily compromised by con- 
tinuing the committee with instructions to confer 
with the committee of the American Railway As- 
sociation and report results at the convention of 
1904. 

BEST TYPE OF DRAWBAR BETWEEN EN- 
GINE AND TENDER.—This subject was treated 
in an individual paper by Mr. Henry Bartlett (B. 
& M.). The author pointed out that the funda- 
mental elements of a drawbar attachment be- 
tween engine and tender were: (1) The drawbar 
itself, which receives the tensile stresses; (2) the 
buffers, or chafing irons, which receive’ the 
stresses of compression or impact; and (3) the 
safety device, which comes into play only in case 
of failure of the drawbar. A study of present 
practice showed that the straight horizontal draw- 
bar was universally favored; that favor was di- 
vided between spring buffers and rigid chafing 
blocks, and that “safety chains” was the most 
common safety device. The author recommended 
a straight drawbar of rectangular section, with 
its broad face horizontal and with its ends rein- 
forced by hubs. The working stresses in such a 
bar should be 4,000 Ibs. per sq. in. He considered 
that no form of spring buffer had proved thor- 
oughly successful, and questioned the principle 
upon which this design was founded. There were 
two possible solutions of the buffer problem: (1) 
The use between engine and tender of some form 
of coupler resembling a M. C. B. vertical plane 
car coupler, modified to adjust itself more com- 
fortably to sharp curves, or (2) to revert to the 
first principle of the adjustable wedge in taking 
up the slack. 

The discussion on this paper was opened by Mr. 


Wm. Forsyth, who pointed out that while the- 


writer of the paper condemned the spring buffer 
others were equally emphatic in commending it. 
He asked why it would not be a good plan to use 
a friction draft gear between engine and tender. 
Prof. H. Wade Hibbard considered that the con- 
nection between engine and tender should be es- 
sentially such as to render the two a single unit 
and for this purpose he saw no better solution 
than the adjustable wedge suggested in the paper. 
Mr. J. L. Lawrence (Cumb. Val.) stated that in 
his experience with the wedge attachment there 
had been trouble in keeping the wedge in place, 
and from the bending of the tail piece of the en- 
gine. He considered the spring buffer the best 
available device unless the friction draft gear 
could be developed to supersede it. Mr. H. H. 
Vaughan (L. S. & M. 8S.) spoke in favor of the 
spring buffer and had had satisfactory results 
with one in which a broad contact between buffer 
and friction plate was provided. In many spring 
buffers the narrow contact between these two 
parts caused trouble from grinding and cutting. 
Mr. D. Van Alstyne (Chic & Grt. Wn.) regarded 
the spring buffer as preferable and necessary, but 
that to get the best success with them they should 
have broad wearing surfaces as suggested by Mr. 
Vaughan. He did not believe that a solid wedge 
arrangement could be devised which would not 
wear rapidly. Mr. C. H. Quereau (N. Y. C. & H. 
R.) had found the wedge arrangement to wear 
rapidly and difficult to keep in position. His ex- 
perience with the spring buffer had been more 
limited, but so far as it went was also more fa- 
vorable. 

ELECTRICALLY-DRIVEN SHOPS.—In this 
report the committee discussed principally the ad- 
vantages of electrical speed control and the best 
system of obtaining it. Basing its estimates on the 


construction and equipment of the Collingwo. 
shops of the Lake Shore & Michigan Southern Ry 
the committee calculated that the total annus 
cost of operating a tool with electrical speed eo, 
trol, as compared with constant speed motor dri: 
ing, showed an increase of 2.24%. The committ. 
concluded that 


In general it may be stated that while close electri 
speed regulation may not be theoretically necessary, 
presents a practical method of increasing the output fro. 
shop machinery that can not be approached by the ; 
belt and cone pulley, and that this increase in our-: 
should largely outweigh the slight additional cost, and 
any shop where this small increase in outlay can be ma’ 
in order to effect a substantial economy in operation, 
other words in any shop that is laid out on reasonal 
= principles, some form of speed control should 
app 


Regarding the available systems for obtaini: 
speed control the committee reported as follow 


There are at present in use a number of different sy 
tems of electrical speed control, all of which are prob. 
bly satisfactory in operation. They have had in the p. 
one decided feature by which they might be classified, +) 
extent to which it was thought necessary to vary t! 
speed of the motor, some systems employing a speed va; 
ation of 1 to 2 or 4, others a decidedly larger range . 
from 1 to 5 or 8. The question is one of the size of mot 
desirable to employ to drive any given tool and is thy 
partly commercial, the larger motor required for a wi 
speed variation being of course more expensive, and part! 
one of convenience, the smaller range systems requir: 
addition gear trains on many tools which can be avoid: : 
by increasing the speed variation of the motor, and eo: 
versely the large motors are inconvenient to apply an 
occupy valuable room in the shop. It may be safe}, 
stated that this question is being gradually settled 4 
experience is developed and that a range of 1 to 3 or | 
will be very generally agreed on as the largest it is aj 
visable to obtain by electrical means. This range is ty 
ing now obtained under two distinct systems, one in whi:! 
three wires are used, giving voltages in the ratio of 1: 
2, the other, in which four wires are used, giving vo! 
tages in about the ratio of 1, 1%, 15%, 2. 


The report discussed the advantages and disad 
vantages of three-wire and four-wire contro! a‘ 
length, and concluded as follows: 

Your committee in general feels that on this subject tho 


time is not ripe for any definite statement; the two «y-.° 


tems referred to are both coming into use and their me: 

its will be decided on the field of service. The chief fea 

tures on one side and the other appear to be, the use o/ 
a special motor and one extra wire on the one side a 

against a standard motor and two extra wires on the 
other. There does not seem to be any great advantage in 
cost on one side or the other so far as investigation of 
the regular prices can determine where the cost of wiring 
is considered, and apart from this question, which i. 
perhaps, the most important one in the long run, the 
points deserving careful attention in considering the «: 

sign of a plant would be the equal capacity of the mo 
tors offered for standing overloads so far as both heating 
and commutation are concerned, the speed of the moto: 

at the maximum, which for equivalent cost it is desirable 
to keep equally low, the controller employed, the latter 
being quite an important detail of the apparatus, and tl. 
elimination of armature regulation beyond the limits 

ferred to. 

In presenting this report, Mr. C. A. Seley (C., ht 
I. & P.) emphasized the importance of electri: 
driving for railway shops, and enlarged upon th. 
advantages of the three-wire system of speed 
control. Mr. L. R. Pomeroy (Gen. Elec. Co) 
pointed out that the opinion seemed to prevail 
that speed control obtained by field manipulation 
was not legitimate, and rather of the nature of « 
makeshift. He desired to go on record as stating 
that varying the speed of a motor by means cf 
field manipulation was commercially feasible an! 
mechanically and electrically practicable, and, 
further, that it was the handiest and s mples! 
method of obtaining such variation. Mr. H. H. 
Vaughan (L. S. & M. S.) wished to emphasize 
strongly the fact brought out in the report that 
an additional 2% in output would pay for the ad 
ditional investment to secure variable speed cor- 
trol. He did not think there was any good reason 
why a machine tool ready .for variable speed 
motor connection could not be bought for as little 
as one ready for belt connection as soon as to»!- 
makers awoke to the fact that such tools wer 
demanded. 

LOCOMOTIVE FRONT ENDS.—This report 
presented the conclusions from the results of th: 
tests conducted at Purdue University for the 
‘“‘American Engineer.” The committee asked to b 
continued in order that it might make investi- 
gations of inside stacks, draft pipes in connectio! 
with outside stacks, false tops within the smoke- 
box, and the necessity of diaphragms. The onl) 
discussion was of the nature of commendation fo! 
the work done and argument in favor of the con- 
tinuation of the committee. The committee was 
ordered continued by vote of the convention. 

SPECIFICATIONS FOR LOCOMOTIVE 
AXLES AND FORGINGS.—The committee © 
this subject presented tentative ‘specifications fr 
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iving axles, for lccomotive fcrgings, and for 
voms and billets for locomotive forgings. The 
iin requirements of the drivirg axle specifica- 
n were as follows: 


Material, open-hearth steel; chemical requirements, 
aximum phosphorus 0.05%, maximum sulphur, 0.05%, 
.aximum manganese, 0.6%; physical requirements, ten- 

e strength not less than 80,000 Ibs. per sq. in., mini- 

num elongation in 2 ins. 20%, minimum reduction of 

rea 85%. One test per week will be required, the test 

»secimen to be taken with a hollow drill from either end 
f any axle half way between the center and the outside, 
he hole to be made by the drill to be not more than 2 
as. in diameter nor more than 4% ins. deep. The stand- 
rd turned specimen %-in. in diameter and 2 ins. gage 
length shall be used to determine the physical proper- 
ies. 

In commenting on the method described for se- 
jecting the specimen the report said, 

The above specification for locomotive driving and truck 
ixles is believed to be fair to both manufacturer and pur- 
haser. The physical test outlined is one which should 
unsure proper hammer work and it has also the following 
further points in its favor: (1) It does not show the man- 
ufaeturer which axle is to be selected for test. (2) The 
ixle tested is not destroyed, but is available for use if it 
meets the requirements. (3) The test may be used in the 
purehase of small lots, most orders from railroad com- 
panies being for from six to ten axles. (4) The test does 
ot require a discard and in no way adds to the cost of 
‘he axle. (5) It furnishes the manufacturer with a check 
f the work done in his plant. (t) The test is one largely 
used by the United States government for forgings. 

The specification for locomotive forgings was 
exactly the same as that for driving axles, except 
that the test piece was to be providel in the usual 
manner by a prolongation on the forging. The 
specification for steel blooms and billets for 
locomotive forgings called fcr two grades of 
open-hearth steel, v:z., grade A for rods, straps 
and miscellaneous forgings; grade B for driv.ng 
and truck axles, connecting rods, crank pins and 


guides. The specified physical and chemical re- 
quirements are summarized as follows: 

Grade A. Grade B. 

Tensile strength, Ibs. per sq. in. 70,000 80,000 

Elongation, per cent. in 2 ins... x 17 

Minimum carbon, per cent...... 0.25 to 0.4 0.35 to 0.5 

“ phosphorus, per cent. 0.06 0.05 

- sulphur, per cent..... 0.06 0.05 

= manganese, per cent.. 0.6 0.6 


The discussion was brief and brought out no ad- 
ditional information. 

RECENT IMPROVEMENTS IN BOILER DE- 
SIGN.—This report was divided into two parts, 
the attempt being made in part one to cutline con- 
cisely present practice in boiler construction as 
exemplified by recent work in America and 
abroad, while the second part enceavored by giv- 
ing the miscellaneous answe s to a circular of in- 
quiry to show what troubles were teing most ex- 
perienced with modern boilers. This report was 
the only example at the conventicn of the a’most 
universal question and answer form cf report 
which distinguished the proceelings of the As- 
scciation ten years ago, and it was perhaps u:eful 
as a reminder of the painful practice which the 
Association has happily outgrown in its mature 
vears. The first part cf the report, while it con- 
tained nothing new, was a fairly good su nmary 
of the distinguishing features of pr<sent pract ce, 
and we give here a portion of the tab’e in which 
the committee summarized them, and an abstract 
of the comments accompanying the table: 


The most prominent features of design to attract atten- 
tion are those of heating surface and grate area. Profes- 
or Goss pretty nearly exhausted the boiler-power ques- 
tion when he said: ‘‘The maintenance of pressure in the 
cylinders demands steam from the boiler, and the limit 
of cylinder work is reached when the boiler can no longer 
meet the demands made upon it.’’ This is all funda- 
mental, though recent, but is in strong contrast with the 
old order of things where cylinder dimensions alone sig- 
nified a powerful engine. The boiler of 1903 is designed 
with special reference to well-defined conditions, in which 
the horse-power involved is provided for by a heating 
surface and grate area, of proportions that are expected 
to unfailingly supply the cylinders. That these expecta- 


tions are fully met is attested by the performance of the 
latest engines. 

The wide fire-box which is rapidly becoming recognized 
as a standard form of construction is responsible for the 
extraordinary length of tubes on engines which, on the 
4-6-2 type, reach a length of 20 ft. in some cases, made 
necessary by placing the wide fire-box at the rear of six- 
coupled SO-in. wheels. Foreign builders are regarding 
with favor the trailing truck design, since they gain a 
giate area impossible of attainment in the older form of 
passenger engines, and to this is due the appearance 
abroad of the 4-4-2 4-cylinder compounds of the Baden 
State Railway, with 42 sq. ft. of grate, and others. The 
De Glehn 4-cylinder balanced compound is also of the 
4-4-2 type, although it has not the fire-box extending 
over frames, but the design of engine lends itself to such 
construction which will doubtless be seen on future en- 
gines of the De Glehn type. 


A reference to the table will show how extensive has 
become the tendency to increase heating surfaces for the 
new conditions, over those recommended in the report 
submitted to this Association in 1897. The ratio of fire- 
box heating surface to total as given therein was 10%. 
The large fire-box heating surfaces shown are 5% and 
under in some instances, for which the enormous num- 
ber of tubes is responsible. This is plainly evident in the 
Chicago & Alton 4-6-2 engine, which has the lowest per- 
centage of fire-box to tube surface among the passenger 
engines. This engine was designed for an especially ex- 
acting work which demands an unfailing boiler power. 
The New York Central 4-4-2 engine has demonstrated the 
necessity of a boiler with unlimited steaming capacity, in 
numerous performances with a total load of engine and 
train of more than 730 tons at speeds of over fifty-five 
miles an hour. 

It will be noted that the foreign engines have a ratio 
of fire-box to tube surface more nearly in harmony with 
the work of the committee referred to. The 4-4-2 De 
Glehn 4-cylinder balanced compound engine of the North- 
ern Railway of France has made a record for develop- 
ment of a high horse-power on a very small heating sur- 
face, contending with 0.5% grades at a speed of 74 miles 
an hour, with 295 tons of @ngine and train. More than 
1,40) De Glehn engines are now in service. The 0-10-0 
3-cylinder simple engine of the Great Eastern Ry., has 
boiler proportions of the greatest magnitude of any of 
the foreign engines, having been designed for suburban 
passenger service in which stops are numerous, and with 
a gross load of 414 tons. This work requires the engine 
to accelerate quickly, therefore the small wheels and 
large boiler, the latter feature being an innovation in 
English design. 

The London & Southwestern Ry. has over 100 Drum- 
mond water-tube boilers in service, and it is stated that 
all locomotive boilers of this road are now being fitted 
with cross water tubes. Under this system, the fire-box 
heating surface is increased nearly 100% by means of the 
water tubes, and equals 30.8% of the total. This would 
appear to be a practical illustration of the ancient prop- 
osition, that the higher percentage of fire-box heating sur- 
face to total heating surface, the greater the evaporative 
efficiency of the boiler, a logic that remains to be contro- 
verted. A boiler of this character, but with water tubes 
in the fire-box only has been designed by Mr. Riegel of the 
American Locomotive Co. This system contemplates two 
nests of water tubes extending from center of crown 
sheet diagonally down to side water spaces, by which irc 
is claimed to be possible to get over 1,800 sq. ft. of effi- 
cient heating surface in the fire-boxes of the larger types 
of engines,” making a total heating surface of over 6,000 
sq. ft. There is no doubt of the necessity of such a de- 
sign, since fire-boxes have about reached the limit of size, 
both from a clearance standpoint as well as that of opera- 
tion. There is no record of any construction of this idea. 

Superheating of steam is attracting considerable atten- 
tion abroad, particularly on the Prussian State Railways, 
where 70 engines are fitted with the Schmidt system of 
superheating. In addition to these the Schmidt principle 
is in use on the Alsace-Lorraine State Railways, the Bel- 
gian State Railways, the Moscow-Kasau Ry., the Southern 
Ry. of Italy, and the Munich Suburban Ry. In this coun- 
try the same superheating device is in use on the Cana- 
dian Pacific, and the American Locomotive Co. is now 
constructing another engine ‘similarly equipped for the 
same road. It is understood that there are also five of 
these engines under construction by the Pennsylvania 
R. R. Very glowing accounts of the performance of 
Schmidt engines, by an American engineer who has re- 
cently returned from Europe, would imply that there 
were economics in superheating of steam for locomotives. 

Even with the successful overcoming of resistance at 
continuous high speeds there is a question among some 
officials that, while we have ample heating surface, it may 
not be in the right place, or, in other words, it is possible 
that we have too much heating surface in the wrong 
place, that is, are not too many tubes used, and would 
not a boiler furnish an equivalent or a higher evapora- 
tion with a lesser number? There appears to be good 
reasens for questioning the efficiency of a multitude of 
tubes, among which are the following for reducing the 
numter: A better circulation due to the wider spacing 
ef centers; a reduction of liability to leakage, and longer 
life to tube sheet due to the greater section of material 
between holes. It is not apparent that there are any very 
serious difficulties to surmount in making tests that will 
demonstrate to what extent evaporation and cost of main- 
tenance is affected by a wider spacing of tubes. Such ex- 
periments would definitely decide whether the practice of 
encroaching on circulation space with tubes is conducive 
to an economical evaporation, and in addition would no 


doubt incidentally furnish some needed light on the effect 
of a higher ratio of fire-box to tube heating surface under 
the new conditions. Restricted water spaces around the 
fire-box are well known to be inimical to a proper circu 
lation, as well as dangerous to the sheets, and the same 
effects are known to operate at the fire-box ends of tubes 
The wide fire-box has shown a marked tendency to crack 
zt the sides, and as a remedy it is proposed to make the 
flre-box ring 4% ins. wide on some engines now under 
construction. 

in bracing and staying there is little to be recorded as 
new. In joint construction the welt type is said to be 
improved to an efficiency of 00% of the solid plate, and 
welding joints is said to be satisfactorily done, both on 
dome sheets and longitudinal joints, the latter, however, 
not continuous but at ends only. 

In presenting the report for the comm'ttee Mr. 
D. Van Alstyne (Chic. & Grt. Wn.) caled atten- 
tion particularly to the information presented in 
the second part. This iniicated that the modern 
high-pressure boiler can be made to do all that is 
expected of it in every respect except as regards 
flue renewals. Wide water spaces around the fire 
box, especially at the crown sheet, long stiy bolts, 
easy curves at doors and mud rings and scarfed 
corners in general had to a great extent done 
away with cracked sheets, broken stay bolts, and 
fire-box leakages. There seemed to be no question 
but that the wide grate engine was 10 more 
economical of fuel than the narrow grate of 40 
and 42 ins., with the same heating surface. On 
the other hand, the wide grate was more wasteful 
of fuel when standing idle. There was no c m- 
plaint against the sieaming cayacity «f the mod- 
ern high-pressure engines as a true. Flue trou 
ble, however, was general. The cause of this was 
one of the most important which the superintend- 
ent of motive power had at present to seek. He 
believed that while the lergths «f tube and tib> 
space, bad water, character of the coal burned, 
poor firing, and irregular feeding al contribut d 
to leaky flues, the principal cause was the differ- 
ence in temperature between the flue and flue 
sheet at the joint. Mr. O. H. Reynolécs (Am. Loco. 
Co.) called attention to the fact that there were 
to-day engines with over tubes whee tie 
spacing was not more than %-in., and in his mind 
there was no doubt that this fa-t had much to do 
with the poor circulation in boiers. He t>ought 
that the Association should take steps to deter- 
mine what effect the reduction «f the num’ er of 
tubes in a boiler would have on its circulaticn. 
Mr. John Player (Am. Loco. Co.) consi-ered that 
the whole trouble with the present locomotive 
boiler resolved itself into one of circulation. The 
discussion then wandered into tre familar rut of 
flue-setting and stay-bolt b eikages and brought 
out nothing of particular value. By vote of te 
convention the committee was orderel cont nvel 
for another year. 

INTERNAL COMBUSTION ENGINES.—This 
subject was discussed in an individual pape. by 
Mr. R. P. C. Sanderscen. The author callei atten- 
tion to the promising deve!opment of the gas en- 
gine for general power purposes and compuired its 
efficiency with that of tre st-am engire. His con- 
clusion from this compar:son is fairly su nmariz-ed 
in the following excerpt from the paper: 


If we take an engine of reasonable efficiency in ordi- 
nary service (1 do not now refer to the highest type of 
multiple expansion or condensing engines), with a reason- 
abiy good boiler, we cannot expect to get a brake horse- 
power for much le’s than 5 or 6 Ibs. of coal per horse- 
power per hour. In the present imperfect condition of the 
internal combustion engine there is no difficulty in get- 
ting a brake horse-power for 1 lb. of coal per hour from 
producer gas, where nothing is wasted but the ashes, and, 
of coursre, some heat in the producer itself necessarily, 
due to the change of the carbon from its fixed form into 
that of fuel gas. 


The only discussicn wes by Mr. R. H. Soule, who 
attacked the statement quoted from Mr. Sander- 
son’s paper regarding the fuel effici ney of stean 


fable Showing Main Engine and Boiler Dimensions of Recent American and Foreign Locomotives, Compiled by Master Mechanics’ Committee on Boiler Devign. 


American Locomotives. 


Cylinders, -——Weight——, Heating 
Boiler diameter and Diameter On surface 
Railway. pressure, stroke, drivers, drivers, Total, of firebox, 
Type. Ibs. ins. ins Ibs. Ibs. sq. ft. 
4-4-2 200 21 x 26 79 95,000 176,00) 180 
4-4-2 205 201, x 26 £0 109,000 176.000 166 
4—6-—2 200 22 x 26 69 134,000 202 000 175 
2—6—2 200 18 x 26 63 108,000 165,000 137 
4—t-2 220 22 x 28 141,709 219.000 202 
Chic., Burl. & Quincy. ....cc.ces.eee. 2—8—) 210 22 x 28 57 187,000 208,900 195 
AP 2—8—2 200 14 x 24 x 26 128,000 166,900 174 
Atch. Top. & Santa Fe..............+. 2 210 17x 28x 32 57 191,400 214,600 165 
Foreign Locomotives. 
Paris, Lyons & Marseilles ............ 4-40 213 78% 74.500 99,400 129 
Northern Railway of France........... 4—4—2 228 13%x22x25.2 71,200 142,100 WAT 
Great Eastern ....... 0—-10—0 200 18% x 24 134,400 134,400 


Per cent.' 
Heating Tu bes, of firebox 
surface, No. lengthGrate to total Fuel. 
total, of ft. & area, heating 
sa. ft. tubes. ins. sq. ft surface 
3.505 d 16 5.1 Bituminous Coal 
2,640 315 15-1 «55.5 6.2 Bituminous Coal 
2,967 5.86 Fine anthracite. 


Bituminous Coal 


1,832 249 13 54.5 7.47 Anthracite. 
4,078 328 20 4 495 Bituminous Coal 
3,827 15 54 5 Bituminous Coal 
2,496 270 «6916-6 56 6.97 Lignite. 

4,266 652 «13-7 3.86 Oil. 

1,934 150 11 26 6.7 Bituminous Coal 
2,260 279 «8615-9 42 6.37 
2,275 126 13-9 26.6 7.34 
3,010 395 15-11 42 4.37 44 7 
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engines and cited the engine for the Collingwood 
shop of the Lake Shore & Mich gan Southern R. 
R., which by calculation from its guaranteed per- 
formance showed a brake horse-power develop d 
from 3 lbs. of coal per horse-power hour. He also 
called attention to the fact that the thermal value 
of different gases available for gas engine cper- 
ation varied in round figures from 100 to 1,000 
B. T. U. per cubic foot and urged upon the men- 
bers the necessity cf remembering this in consid- 
ering the gas engine problem. 

THE METRIC SYSTEM.—In this payer Mr. An- 
gus Sinclair added another instalment to the 
wearisome discussion of the metric system of 
weights and measures which engineers have hai 
supplied to them during the last year, ani pre- 
sented a resolution for adoption by the convention 
which condemned all legislation in gene al and 
the bill recently before Congress in particular as 
being certain to result in ‘‘nothing but the intro- 
duction of confusion where we now have uniform- 
ity.” In the discussion which followed, the ad. p 
tion of this resolution was combated by Prof. H. 
Wade Hibbard and Mr. John Player, but a vote 
resulted in its passing by a large majority. 

LIGHT FOR LOCOMOTIVE HEADLIGHTS.— 
The following is a brief abstract of this paper by 
Mr. Wm. MelIntesh (C. R. R. of N. J.): Of the 
12,300 locomotives in the United State’, 37,459 still 
retain the oil lamp and planished refl:ctor for 
headlights, 3,200 have electric head‘ights with the 
ordinary reflector and generating electr ci-y with 
small steam moetcrs of the reciprocating or tur- 
bine type, and 1,650 have acetylene generators 
mostly in connection with reflectors, but to scme2 
extent in connection with lens mirrors or search 
light reflectors, the latter being much more com- 
pact, powerful, reliable and durab‘e than the for- 
mer. Regarding the relative merits of the th e> 
forms of headlight systems referred to it may b2 
stated that 


The old oil lamp, when compared with the new types of 
acetylene and electric headlights, cost much less for its 
supply of oil than the others do for carbide or steam, 
yet when the costs of operating it are counted carefully, 
including cleaning material, wicks, chimneys and burners, 
with the frequent losses from burning up, does not prove 
to be so economical after all; and it falls far behind in the 
candle-power of either acetylene or electricity, and fail- 
ine also in entire reliability. Acetylene gas, while cost- 
ing more for its carbide than oil, does not require chim- 
neys nor expensive burners with wicks, and gives out 
several times the candle-power of the best type of oil- 
burning headlight, without bringing out criticism of its 
intensity. The electric headlight is more expensive in the 
lire of first cost; also in maintenance, owing to a motor 
and dynamo being required to generate the current, and 
the amount of steam needed to operate it. The intensity 
of the light thrown out is objected to by some on account 
of the glaring properties and tendency to affect the vision 
of engineers approaching it, while others claim that these 
features are not seriously objectionable and the advan- 
tages far outweigh them. 


As to the relative cost of operation the follow- 
ing figures from tests made by one railway are 
given, with kerosene costing 14% cts. per gallon 
and carbide costing 5 cts. per pound: 

Cost per Relative 


1,000 Value 


Kind of Light. Engine Miles. of a 


Pirst—Blectric 
Second—Electric ........ 
Third—Blectric .......2 secsers 50 


This comparison was made on the basis of 16 
hours’ light per 1,000 engine m'les. The paper re- 
ceived no discussion. 

EFFECTS OF TONNAGE RATINGS ON THE 
COST OF TRANSPORTATION.—This subject was 
discussed in an individual paper by Mr. C. BH. 
Guereau (N. Y. C. & H. R.) and as it is one of 
special rather than general in‘erest we give only 
the conclusions, as follows: 

The adoption of tonnage ratings for freight trains has 
reduced the cost of transportation by increasing the aver- 
age trainload; by reducing the cases of doubling and 
overtime; by furnishing a basis of common interest for 
the operating and motive power departments to handle 
full trains, and by furnishing a fairer basis for judging 
operating and motive power efficiency. It seems, how- 
ever, evident that, as is usual when any new plan has 
proved beneficial, the pendulum has swung to the opposite 
extreme and the maximum tonnage ratings are, as a rule, 
greater than the most economical ratings. At least the 
evidence at hand warrants systematic and scientific in- 
vestigation. 

LOCOMOTIVE PISTON VALVES.—The commit - 
tee on this subject sought information by means 
of a circular of inquiry and the report summar- 
ized the answers to these inquiries and gave a 
large number of illustrations of p‘ston valves and 
their attachments. In presenting the report Mr. 


F. H. Clark summarized its main features as fol- 
lows: 


The committee found that as a general thing the hollow 
internal admission piston valve was preferred, largely 
on account of the fact that the valve is almost perfectly 
balanced as regards end thrust, while the slide valve is 
not. The committee found as a general thing that relief 
valves of some kind were used aimost universally, either 
by-pass valve and relief valves, together in many cases, 
but the relief valve was used almost universally, and that 
in some cases there was a feeling that the relief valves 
were not performing the work expected of them. They 
were usually set a few pounds above the rated steam 
pressure and when needed were usually found to be cored 
or that somebody had set them down so tightly they were 
of no use. As a result some roads are taking out relief 
valves and putting in plugs, and with very good results. 
One road, the Southern Pacific, presented a design for 
circulating pipes which takes care not only of the opera- 
tion of the water, but also acts as a by-pass valve and 
prevents the drawing in of hot gases from smoke boxes 
when the engine is drifting. 

As regards the shape of the rings, there was quite a 
difference of opinion. There has been a good deal of 
difficulty experienced with the L-shaped packing rings, 
and there has been a tendency either to drop the L-shape 
altogether or to shorten it up and to increase the section 
of the ring. Some of the rings are made of a section 
which does not generally appear in practice, with a short 
L, \-in., and give very good results. The inquiries of the 
committee with reference to the comparative friction of 
balanced slide and piston valves indicates as a general 
thing that the piston valve is more easily operated and 
the friction is less. Some of the members, we find, have 
been experimenting with a type of perfectly balanced 
slide valve, and with very good results. The only thing 
that the committee finds to be essential with the piston 
valve is the use of some form of flexible connection in the 
valve stem. It is found that it helps materially to pre- 
vent the wear of the valve and bushing. 

The principal advantages suggested for the piston valve 
are the improvement in balancing, ease of handling, and 
decrease in wear and tear of motion work. Other claims 
were made for the piston valve such as reduced cylindri- 
eal clearance, better steam distribution, less cost for main- 
tenance, shorter steam passages, decreased back pressure 
end larger port openings, etc. Some of these advantages 
seem to have considerable foundation, but in other cases 
there is some doubt in the minds of the committee as to 
whether the claim is justified. Among the disadvantages 
suggested are the difficulty in lubrication; in the main- 
tenance of relief valves; broken packing rings; edges of 
grooves in spool breaking; liability to blow; inability to 
keep steam tight, and excessive wear on short stroke. 
One road finds that there is an apparent increased wear 
in the main driving box with piston valve. The commit- 
tee is unable to explain it and so far no explanation bas 
been suggested. It seems to be generally conceded that 
the wear of the piston valve is somewhat less than that 
of the slide valve, although there are some who take the 
opposite ground. 

In the matter of bushings there are different claims— 
sore ure the continuous bushing and some the short 
bushing, some use diagonal bridges and some the straight 
bridges. The committee is of the opinion, however, that 
as between diagonal and straight bridges, the straight 
bridges are preferable, although there may be something 
in the idea that the diagonal bridges tend to prevent the 
breakage of rings. The others, however, are less expen- 
sive in fitting up. The committee, as the result of its in- 
vestigations, recommends as follows: 

(1) That tests be made to determine the amount of 
loss of steam due to worn packing rings. Such tests 
should include the various types of rings illustrated in 
the report. 

(2) That tests be made to determine whether the steam 
or the exhaust rings are the most responsible for the de- 
creased efficiency due to wear. 

(3) That the question of proper lubrication of piston 
valves when drifting be more thoroughly investigated. 

(4) The attention of the committee being called to the 
question of valve setting in connection with the piston 
valve, after it was too late to include it in the circular, 
by one road stating that with identical valve motions, to 
obtain equal work, mod'fications in the piston valve set- 
ting must be made, it is suggested that further investiga- 
tion be made along this line. 


The discussion of this report was quite extended 
and consisted very large’y of records of experience 
which were for the most part favorable to the 
piston valve as compared with the slize valve. Mr. 
Angus Sinclair and Mr. Dav d Brown, however, 
differed from the majority of the speakers ani 
criticised the piston valve. The principal discus- 
sion was contributed by Mr. John Player (Am. 
Lecco. Co.) and was so conc'se and pertinent that 
we give it nearly in full as follows: 


I will say a few words in connection with piston valves, 
as I have probably had as much to do with them as any- 
one. One of the first questions brought up in the paper 
was the relief and the ure of the hollow or solid slide- 
valve. The report states that the preference seems to be 
for the hollow valve, that is, with the exhaust cavity pass- 
ing entirely through the valve. The original piston valves 
which were constructed, and which other roads have also 
applied, had the hollow cavity after the exhaust, with the 
supposition of producing an entirely balanced valve. We 
found, however, with that valve, after the period of com- 
mencement of exhaust the exhaust pressure had a ten- 
dency to accelerate the motion of the valve, or in other 
words, accelerate the presuure against the exhaust pack- 
ing ring. There was an objection at that time, chiefly 
raised by engineers, to the sound of the exhaust of the 
piston valve, that it was muffled. It was in comparison 
to the exhaust of a slide valve. We also found that the 
exhaust was not quite sharp enough from the back of the 
engine, although you could run from a small-sized nozzle 
as with slide-valve engines, yet the exhaust did not sound 
as sharp and there was a tendency to close up the ex- 
haust tips to produce the sound. To overcome that we 
made the ends of the followers solid and built a great 
number of engines with the ordinary two-opening exhaust, 
with the second cavity opening into the same chamber 
with a slide-valve. We found that the acceleration of the 
valve at the period of commencement of exhaust was 
practically not increased to any appreciable extent by 
making the ends solid. Shortly after that we introduced 


a further betterment in the adoption of the slide-vaive. 
That was by making two exhaust cavities in the cylinder 
entirely separate, and carrying them upward by the ex- 
hauct pipe, and making the exhaust pipe with four open- 
ings at the base, and carrying two a portion of the way 
up and the other two a portion higher. The proportions 
of the exhaust pipe above that were approximately the 
same as those recommended by the association. We 
found by the adoption of the exhaust cavity and pipe wo 
were able to enlarge an identically similar engine, en- 
large the exhaust pipe anywhere from 38-16 to % in.. 
showing the benefit of the solid end valve to the separate 
exhaust. The objection that has been raised that ther: 
was an exhaust pressure on the engine valve, does not 
hold. For one thing, we get a larger opening at the ex 
haust tip which relieves the back pressure. The indicato; 
cards show the back pressure is lower than that in th: 
slide-valve engine with open ends. There has been some 
trouble with relief valves on the cylinder head. Relies 
valves with piston valves are a necessity on cylinder 
heads, especially at high speeds. In some places they 
screw them down imstead of adjusting them at prope: 
pressure, and consequently they do not work. They 
should be made so that they cannot be monkeyed with 
As to the by-pass valve, it is beginning to be an ap 
preciated fact that by-pass valves combined with piston 
valves are a benefit, especially upon engines that have ty, 
do drifting. Some of the former patterns of by-pass 
valves that were applied to piston-valve engines were 
not altogether a success. The areas were insufficient ir, 
the first place, and the construction of the valve wa: 
such that they had a tendency to slip once in awhile, 
and sufficient attention was not paid to them to keep 
them in order. All that trouble has been eliminated jp, 
the improved form, and they are a necessity upon pas- 
senger and freight engines that do large business. 

With relation to circulation pipes, they perform prac- 
tically the same function as the by-pass valve, but have 
a tendency to freeze up which is not a desirable feature 
The results accomplished by the circulation pipe can be 
accomplished by a good construction of by-pass valve. A 
to the packing ring, reference has been made to th: 
abandonment or substitution of some other form for the 
L-shaped ring. Some of them were made entirely tov 
light in section, and the projection from the follower wa; 
entiiely disproportionate to the section of the ring itseif 
in some of the early forms. Any properly, proportioned 
L-shaped ring is the ring to use, as it gives you a proper 
cut-off edge. One objection in slide valves’ has’ been there 
has been some trouble in springing them over, so that you 
start an initial strain in the metal which causes breakage 
afterward, but with the follower we have there is practi 
cally no breakage in the L-shaped rings if the valves are 
properly lubricated. Regarding the valve stem connec- 
tions, they are made flexible where practicable. The 
valve, in my judgment, should be supported by the stem 
zt both ends in the bushing, so as to relieve the weight 
of the valve on the bushing itself. I have seen valves 
supported at both ends that ran 2% years, where the too! 
marks were scarcely worn off the bottom of the valve. 

The advantages in handling the valves have been treat 

ed by the previous speakers. The cylinder clearance of 
these large engines with slide valves is something abnor- 
mel in many cares. The clearance obtainable with piston- 
valve cylinders varies from 6 to 8% in a simple engine, 
although contrary statements have been made. I do nor 
know of any piston-valve engine of, recent design where 
the clearance exceeds 9%. The disddvantage of breaking 
of packing rings is a local matter; it is due to insufficient 
lubricating or a fault in the proportion of the ring itself 
If proper followers are used and the rings are in proper 
shape that wili disappear. The wear of the packing rings 
is also largely due to the proportion of the rings. The 
wear of the driving box on one road mentioned in the re- 
port, I believe, was due to the absence of by-pass valve 
with a proportioning of the cylinder used. I think if a 
by-pass valve were applied on that cylinder the trouble 
would disappear. 
“ With regard to the bushings, the bushings made with 
slightly tapered end have accomplished the same results 
as the ordinary bushing. The lubrication of the bushing 
valves is an easy matter. In some forms the lubrication 
is applied at both ends of the valve instead of one end 
with very marked benefit. 

In regard to Mr. Sinclair’s reference to marine valves 
and the leakage of them, I understand that reference to 
be to low-pressure valves. If they had so much trouble 
with piston valves in marine service years ago, why is 
it that the British government, the United States gov- 
ernment, and all these large transatlantic steamer lines 
are using piston valves? If the slide valve is better, why 
co they not use it? 

With regard to the trouble that has been mentioned in 
handling piston valves, as to the dropping down in the 
corner and the rocking of the valve motion occasioned 
by it, instructions should be issued to efigineers for the 
proper handling of piston-valve engines to the effect that 
the lever should not be dropped down while the engine is 
speeding, but dropped down gradually as the speed de- 
creases as you are going into a station. The object of 
this is obvious. The piston valve runs in a bushing, and 
net over a plain surface like the slide valve. The lubri- 
cation for the bushing and valve is taken on the metal, 
and the lubricating surface is that over which the packing 
ring travels. The surface covered by the exhaust, which 
is not covered by the travel of the valve when working, 
becomes dry and encrusted to a certain extent with the 
seum which you usually find in a steam chest. When you 
drop the lever in a gear, you have to cut that all off at one 
stroke, practically speaking, or else it snaps in the pack- 
ing rings and the packing rings travel over it, and the 
fact of almost dropping the lever down at speed is one 
of the most serious objections in the use of piston valves. 
It causes practically all the trouble of breakage of pack- 
ing rings and the failures of the valve motion referred 
to. If the valve is handled in a proper manner, not 
dropped down whei run at speed, but as you slow down 
drop it down gradually, there will be no trouble experi- 
enced with the cylinder. 


In addition to the reports given above there were 
the usual ones on subjects, resolutions, etc., which 
were handled in the tsual manner, and call for n>? 
mention. During the convention the members wer? 
entertained by the visting supply men on the 
usual elaborate and expensive scale. These visit- 
ors had also provided a large exhibit of ra'lway 
motive power appliances Iceated on the hoiel 
grounds and verandahs adjacent to the conven- 


tion hall. P 


PR 


4 

7 


July 2, 1903. 


- ENGINEERING NEWS. 


23 


PRESIDENTIAL ADDRESS BEFORE THE AMERICAN IN- 
STITUTE QF ELECTRICAL ENGINEERS AT ITS NI- 
AGARA FALLS MEEITING,* 


By Chas. F. Scott.7 


The work of the electrical engineer is unique in this, he 
leals with kinetic energy. Others may deal with ma- 
terials—arranging bricks and stones to form bridges or 
buildings which stand inert; but the electrical engineer 
deals with action, with energy in its moving kinetic form— 
not the structure, the bony skeleton, but the vital es- 
sence, the pulsing, throbbing life blood. 

The engineer is defined as ‘‘one skilled in the application 
of the materials and forces of nature to the use of man.’’ 
Once he dealt almost wholly with materials—some do vo 
still. Others combine materials and forces. The electrical 
engineer deals with forces, he energizes and vitalfzes the 
systems constructed by engineers of many kinds. Hence 
the phenomenal rate of electrical extension—it is not a 
new thing separate and apart from other things, it enters 
into them, operates, awakens, unites, combines, trans- 
forms. 

Among the various branches of engineering many are 
of old standing and have been developed during many 
years; the greater part of what is standard to-day may 
te found in the text books and the treatises of 10 or 20 
years ago. On the other hand, the second edition ot 
Kapp’s ‘Electric Transmission of Energy,’’ which is less 
than 14 years old, contains no reference whatever to the 
commercial use of alternating current, even as a pos- 
sibility of the future. 

If one were about to install a long-distance transmission 
plant he ould call as advisers hydraulic engineers who 
have had: many years of experience. But if he seeks those 
who have had practical experience with the highest volt- 
ages he will find the plants which have been operating 
at 40,000 volts for more than two years may be counted 
upon the fingers of one hand or even upon the thumb. 
Nevertheless, there are under consideration a number of 
enterprises involving 50,000 volts or over and the trans- 
mission of hundreds of thousands of horse-power. 


Note how electrical and other interests are interde- 
pendent. The underground railway systems in New York 
city require the work of almost every branch of engi- 
neering. The purpose of the whole is the operation of 
trains. Everything contributes to that end. The opera- 
tion is by electricity. So also does every department of 
the system come into relation with the electrical engi- 
neer—the design of the power house, of the locomotives 
or motor cars, of the tunnel, of the track, of the stations, 
the arrangements for handling passengeis, all are related 
in some way to the electrical system. And naturally so— 
they all are the passive elements contributing to the one 
active end, train operation, and electricity is the imme- 
diate active element by which trains are operated. Hence 
in general all else is adapted and contributes to the elec- 
trical system and must harmonize with it. Hence the 
electrical engineer is the central engineer, he more than 
any other comes in contact with all; he more than any 
other needs to know something of all other departments 
and professions. 


The aim of the old-time military engineer was destruc- 
tion, the object of the modern engineer is construction, 
the function of the coming engineer is operation. 

In this new era the American Institute of Electrical 
Engineers represents the profession which is youngest in 
years, yet foremost in activity. To meet the present de- 
mands of this new era, to prepare for an expanding 
future, we may well ask, What should our Institute be? 
What should it do? Shall we adopt the methods of the 
old-time learned society? Shall we imitate the ways of 
societies in professions whose methods are established 
and whose rate of change is slow? 

A year ago when your votes had imposed the coming re- 
sponsibilities of the presidency upon me, it seemed that 
about all that could reasonable be expected would be to 
maintain the level of excellence attained in the prosperous 
year under my honored predecessor. It occurred to me, 
however, that while the preceding year had fixed a high 
standard for our monthly meetings in New York, we 
should develop next some method by which distant mem-~- 
bers might take much more active part in our work. 

In my address last September several specific ways were 
proposed by which the work of the Institute might be ad- 
vanced during the year. Let us review them briefly, 
noting their bearings upon the future. 

(1) “‘The membership should be increased.”’ 

My own convictions were expressed during the year in 
the following words: ‘‘We have failed to catch the spirit 
of the times and the keynote of electrical progress if we 
do not realize that we must expand and broaden and 
progress as well as maintain high standards of excellence. 
Full membership should be exclusive, associate member- 
ship should be inclusive.”’ 

Our membership list on Sept. 15, 1902, included 1,630 
names. Since that time nearly 1,000 applicants have been 
elected as associates. Who are the men who have come 


*Condensed from the original. 


*Chief E'ectrician, Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


among us? What is their age, what has been their train- 
ing; what is their present position? 

The new men range in age from 19 to 65. The ages of 
thore who have been elected are given in the following 
table: 


Over 50 years........ 2% Wte. years........ 24% 


Approximately €0° are between 25 and 35 years of age 
and are presumably young men who are getting under 
substantial headway in life and are in their accelerating 
period. 

Forty-four per cent. of these men are graduates of 
schools of recognized standing. Of the graduates 45% 
graduated within the past five years (not including 100%), 
and 77% within the past 10 years. Cornell University 
leads the list with 12% of the graduates; the Massachu- 
setts Institute of Techno!'ogy is second with 8%; Columbia, 
Purdue, Ohio State, Princeton, Worcester Polytechnic In- 
stitute, Lehigh, University of Michigan and the University 
of Wisconsin follow next, and there are substantial num- 
bers from McGill, Stevens Institute, University of Penn- 
sylvania, University of Illinois, University of Minnesota, 
Pennsylvania State College, University of Nebraska, Uni- 
versity of California, Harvard, Yale, and Rose Polytechni« 
Institute. In addition there are graduates from as many 
other instiiutions, as well as many others who have not 
taken degrees. 

The position and occupation of the new members is 
difficult to classify definitely and satisfactorily, but a gen- 
eral summary shows the following: 


Electrical engineers with manufacturing companies. 30 


Electrical engineers with operating companies...... 2% 
Managers and superintendents, duties presumably 
executive rather than technical ................055 16% 


Electric engineers with mills, mining plants and the 


I think we may congratulate ourselves that our addi- 
tions are truly representative of the electrical engineers 
of America. 

Other plans proposed at the beginning of the year were 
that: 

(2) ‘‘Papers and discussions should be contributed from 
a larger proportion of the membership.” 

(3) “Local meetings of the Institute in various cities 
will broaden the interest of its work and generally ex- 
tend its benefits.”’ 

(4) “Universities and technical schools with electrical 
engineering departments may organize local meetings of 
the Institute.”’ 

These three lines of activity have developed most satis- 
factorily and are closely related to each other. General 
plans were presented for the formation of local branches 
and such branches have been formed among members in a 
number of leading cities; also in many of the principal 
technical schools and universities. In some cases local 
members and students unite. The methods have been 
simple, there is a minimum of organization and formality; 
the primary purpose is to bring electrical men together, 
to awaken interest, to consider and discuss important en- 
gineering topics. At the beginning of the year definite 
subjects were assigned for each month for the meetings 
in New York. Usually several papers were secured from 
experts upon each subject. Printed copies of the papers 
together with the stenographer’s report of the New York 
discussion have been sent promptly to the secretaries of 
the local branches. As the meetings of branches are 
usually held subsequent to the meeting in New York, 
they have the advantage over the first meeting in having 
the discussion as well as the papers. This material is 
presented in suitable form by the members of the local 
branches and the discussion is continued. Such material 
as is new and valuable is reported to the Secretary for 
publication in the Transactions. By this means the latest 
phases of electrical engineering work are presented and 
discussed,not in one meeting only,but in more than a score. 
Those who have taken up the local work usually report 
that the interest, the activity and the attendance surpass 
expectations. In nine cities in which local branches have 
been formed the total membership has practically doubled. 
Tke attendance is not limited to members, as others in- 
terested are welcome. A number of professors have 
spoken of the interest taken by students and the 
avidity with which they enter into the work. One pro- 
fessor recently remarked .to me that the Institute papers 
were giving him a new insight into present electrical engi- 
neering and such papers as those upon central station 
practice made him realize how far practical engineers 
were in advance of the lecture room and the laboratory. 

At the beginning of the year it was indicated further 
that: 

©) “The collection of engineering data and the estab- 
lishment of standard practice in electrical engineering is 
ore of the important functions of the Institute.”’ 

The present years are formative years. Electrical en- 
gineering is crystalizing. In addition to our Committee 
on Standardization, two new committees have been formed, 
one on High-Tension Transmission, the other on Engineer- 


ing Data. The Transmission’ Committee is collecting 
specific data with respect to present practice in high-ten- 
sion transmission and will formulate this data for the 
use of electrical engineers. 

The Committee on Engineering Data has been appointel 
for collecting and publishing electrical engineering data 
upon new and special subjects which are evolving daily 
throughout the country in the practice of the engineering 
profession. There is much important data which has not 
found its way into text books and hand books and about 
which little is generally known. Such data, if allowed to 
follow existing channels, either never reach the public 
or only after a long period. The committee is composed 
of men of high standing under the direction of the ele 
trical engineer of the Niagara Falls Power Co. The first 
subject to be taken up for investigation is insulated elec 
trical conductors. Under this general subject is included 
the heating of cables of various character under different 
conditions, the life of cable insulation, the methods of 
ventilation in conduits, the effects of short circuits and 
general data bearing upon the operation of cable systems 

The crowning event of the year was in a measure an 
ticipated by these sentences of last September 

(7) ‘‘Permanent quarters for the Institute should be an 
object of plans and anticipations. Personal a 
quaintance and social intercourse are influential factors in 
unity of sentiment and of action.”’ 

The story of our Library Dinner with its distinguished 
guest, who spoke in happy mood of American engineers 
and of co-operation among them and of “institutions like 
this of the Electrical Engineers which do so much,” is 
already familiar to you, as well as the events of the fol 
lowing doy when he called to his house two of our mem 
bers to talk further of what an engineering bui.d ng should 
be and of plans for its realization I count as the most 
memorable privilege of the present year the opportunity 
given me cf sitting next to Mr. Carnegie on the evening of 
our Library Dinrer and the hour in his own library on the 
following afternoon. He was in the best of spirits, alert 
and ever interesting as conversation shifted easily from 
one topic to another. The talk was pleasant and ap 
propriate to the hour, but never trivial. As one topik 
efter another came up it was the more serious, the more 
definite, the substantial idea which he brought out before 
turning to something else. The happy response to his 
toast was almost throughout a repetition of the ideas and 
the sentiments which he had expressed in the conversation 
of the preceding hour. 

In discussing at his house the next day the project of an 
engineering building he impressed me as seeking the way 
and the means by which he could realize an ideal. He 
was not very familiar with the organization of the sev- 
eral engineering societies, he knew little of their methods 
and of their financial means and their facilities. But he 
saw a need, not merely the physical need of accommoda- 
tions, but the higher need of elevating and developing 
engineering and engineers. He used about these words: 
“Yes, engineers need to get together, they need to get 
acquainted and to meet socially. You can provide for 
that, can you not?” 

In his address as President of the Iron & Steel Institute 
since that time he has discussed methods of industrial or- 
ganization, particularly the relations between men, and 
he has emphasized the advantages of a general partner- 
ship and common co-operation. 

When a few days after our first conversation estimates 
and a general scheme of procedure were presented, Mr. 
Carnegie did not care to go into the details of method 
He seemed to have confidence that engineering organiza- 
tions could develop their plans in the ways which would 
te most efficient. He set no restrictions. The great Gift 
to Engineering is presented in a single sentence shorter 
even than the superscription of the letter which proffers 
a million dollars. 

Four of the organizations (the fifth has not yet taken 
final action) which were designated in the letter have 
without hesitation formally accepted the administration 
of this generous gift to engineering and their repre- 
sentatives are now actively developing plans. These plans 
look forward to the realization of an ideal long cherished 
by some of the foremost and far-seeing engineers of the 
country, an ideal in harmony with the new era in engi- 
neering and with the trend of American development, an 
ideal which brings within its scope the advancement of the 
engineer and of his profession both within Itself and its 
outward relations. In short, an ideal the realization of 
which will strengthen modern engineering, which is the 
very basis of prosperity and of progress, and will exert 


far-reaching influences which are beyond our power to 


discern. 

The remaining specific way mentioned at the beginning 
of the year for advancing the interests of the Institute 
was: 

(8) ‘Co-operation with similar institutions in other 
countries.”"’ 

Our relations with the Institution of Electrical Enzi- 
neers of Great Britain in particular are most cordial and 
beneficial, and we are planning to have its members with 
us at the time of the Engineering Congresses to be held 
at the St. Louis Exposition next year. But the idea of co- 
operation has had its development along domestic rather 
than foreign lines. It is not worth while here to recount 
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the advantages of co-operation. We recognize it as the 
modern method. The possibilities which may come through 
co-operation among engineers and in engineering work 
are hardly less than those which are recognized in indus- 
trial, commercial, financial and social affairs. The found- 
ing of the John Fritz Medal and the gift of a Union 
fhuilding are magnificent examples. 

In the interrelations between societies care must be 
taken that individuality and freedom for individual de- 
velopment are unrestricted, and that the points of contact 
and common endeavor are only those in which the most 
efficient results can be obtained through co-operation. I 
think that all will agree that just as electricity has been 
pre-eminently the unifying element in modern affairs, so 
aleo the electrical engineer should be a unifying element 
in the engineering profession and that there should in 
particular be a co-operation among electrical organiza- 
tions. Let us develop the ideal and then realize it as 
best we may step by step in the future. 

To present definitely a general scheme I will give the 
substance of a suggestion which I presented to our Com- 
mittee on Affiliated Societies which now has the general 
subject under its consideration. 

1. A plan should be outlined providing for special de- 
partments or sections of the Institute for such lines of 
electrical work as may demand greater attention than can 
be given by the Institute as a whole and which can be 
more efficiently conducted in this manner than by the 
formation of new specialized societies. 

2. Affiliation or co-operation is desirable with the other 
electrical associations by which the Institute may work in 
harmony along certain lines, such as standardization, 
adoption of the national electric code, the collection of 
engineering data and other matters of a general nature. 
Many associations dealing with specific industries have 
both commercial and engineering interests. I would make 
the Institute the electrical head or center, bringing into a 
unity the electrical engineering of all these associations, 
not restricting, but broadening their work and making 
them constituent parts of a great whole. 

8. There is opportunity for close relations between our 
local branches and local engineering societies or clubs. 
In two or three cities the local societies are considering 
plans of uniting sections of their societies with local 
branches of the National Societies. Think for a moment 
of the possibilities in elevating the work and increasing 
the efficiency of engineering organizations by establishing 
close ties between local and national societies—keeping 
them in close sympathy and co-operation and bringing 
them into one great system! The success which has at- 
tended our branch organizations augurs well for further 
extension by similar methods for awakening and stimu- 
lating a general interest in engineering subjects. 

4. There should be co-operation—without affecting their 
present individuality—between national engineering socie- 
ties in the nature of a National Engineering Congress for 
promoting closer relations between the various branches 
of engineering work and for representing the engineering 
profession as a whole. 

In the Union Building for the Engineering Societies ft 
devolves upon the societies to provide the land upon which 
the Carnegie gift is to be placed. To provide for the 
Institute in this matter, a committee has undertaken the 
raising by subscription of a fund for this purpose. This 
magnificent supplement to what Mr. Carnegie is doing 
will give the Institute its rent free, its building for library 
and general meetings, for offices, reading and reception 
rooms, and the like. This will enable us to devote to 
technical purposes the funds which would otherwise be 
required for rent, which are considerable now, and would 
be greater in the future. 

We anticipate substantial contributions from those who 
have reaped a rich reward from the applications of elec- 
tricity. Their wealth has come in no small degree from 
the work of electrical engineers. Whatever the Institute 
may do in raising the standard and increasing the ef- 
fectiveness of electrical engineering brings rich returns 
to those men and particularly those companies commer- 
cially interested in electrical pursuits. 

We must develop men, broader, more effective men. 
Let us maintain high standards of excellence, of pro- 
fessional attainment and of integrity. We need not be 
too exclusive holding ourselves aloof and apart. In re- 
ligion the ideal is no longer the monk in the cloistered 
cell, it is activity in daily life. Electrical engineering is 
in contact with many interests, let electrical engineers be 
in touch with many men. In one sense engineering and 
commercialism are widely apart. True, we are not an 
advertising medium, but we do not discard those papers 
and those subjects which are of engineering interest and 
value simply because they may be of financial importance 
to someone. It is not our function to treat simply of the 
things which are of no value to anybody. Our crite- 
rion is not commercial, but engineering; prae.ical common 
sense, not sentiment, must prevail in our relations to 
things and to men. 

The engineer is not merely the man in the closet sur- 
rounded by slide rules and tables. There is a commercial 
side to engineering—not mere selling, but the adaptation 
of engineering work to definite industrial and commercial 
conditions in such manner as to bring the best results. 


Electrical enterprises depend upon manufacturers, in- 
dustrial captains and financial managers—upon those who 
construct and apply and use and direct the results of 
engineering work. It is well for engineers to know these 
men and to work in harmony with them. The new Union 
Building—the Capitol of American Engineering—not only 
brings engineers of different professions together, but it 
recognizes broader relations. I count it fortunate that 
the engineering societies will be adjacent to a social 
club “composed of engineers and others who may te in- 
terested in or connected with the engineering profession.” 

We have a professional standing to maintain and ideals 
toward which to strive; let us be awake to the times and 
in touch with modern methods. Let us make the work, the 
methods and the ideals of our Institute in full harmony 
with that profession which deals with kinetic energy— 
and whose units of measure are units of activity and 
whose mission it is to energize, to operate, to awaken, to 
unite, to transform and to make effective. 

ero 


THE LARGEST FREIGHT CAR IN THE WORLD. 


The accompanying photograph shows a fre ght 
car which for carrying capacity and we'ght holds 
the record up to date. The dimensions of this car 
are as follows: Length of bridge trusses, 66 ft. 
10 ins.; height of bridge trusses, 6 ft.; distanc2 
between king bolts, 64 ft.; length of car over 
couplers, 103 ft. 1014 ins. ; ; total height of car, 10 
ft. 24 ins.; width of car, 9 ft, 9 ins. The weizht of 


design of suspension bridges. This investigation satisfied 
us that a steel of the following qualities in full size an 
nealed eye-bars will be satisfactory: 
Ultimate strength, lbs. per sq. 
Actual elastic limit, Ibs. per sq. in........ 48,000 
Percentage of elongation in 18 ft..... eucgee< 9 
Percentage of reduction at fracture......... 40 

The maximum stress in these eye-bars under actua! 
dead load, combined with the working load of 8,000 Ib; 
per lin. ft., given in our preliminary report, togethe: 
with effect of temperature, should not exceed 30,000 Ip- 
per sq. in. 

The tests so far made would indicate that the aboy. 
results can be obtained by a steel made by the open 
hearth process containing 3% to 344% of nickel; contain 
ing not over 0.05% of sulphur; not over 0.06% phosphoru 
if made in an acid furnace, nor over 0.04% if made in 
a basic furnace. 

Three manufacturers with established plants state tha: 
they are now prepared to furnish steel to fulfil the abov. 
requirements; and others state that they can arrange ‘) 
furnish it in a reasonable time if the demand warran: 
them in so doing. 

The strength of steel eye-bars having the above quali 
ties will be 50% greater than standard bars now used ji) 
the best class of bridge construction; the working strai: 
can therefore be increased in the same proportion. 

In our preliminary report of March 9 we reported favor 
ably on all features relating to the design of this bridg: 
subject only to the uncertainty of obtaining this quality 
of material. This uncertainty is now removed. 


THE HEAVIEST FREIGHT CAR EVER BUILT. 


the car is 196,420 lbs., ard its capacity 1s 300,000 
Ibs. The actual weight of the two castings with 
which the car was loaded, when the photograph 
was taken, was 277,000 lbs. 

This car was built by the Bethlehem Steel Co., 
of South Bethlehem, Pa., for its own use in ship- 
ping the enormous steel castings that it is making 
One of the steel castings made by this company 
weighs 325,000 Ibs., and is to form a part of the 
12,000-ton forging press for the Carnegie St el 
Co. So large a steel casting was probably never 
made before. 

We are indebted to Mr. A. E. Borie, Vice-Pvresi- 
dent Bethlehem Steel Co., for the photograph of 
the car and the data as to its dimensions. 

FINAL REPORT OF SPECIAL COMMISSION ON PLANS 
FOR THE MANHATTAN BRIDGE. 


The use of eye-bar chains for the Manhattan 
suspension bridge, New York City, has been ap- 
proved in ail particulars by the speciil comm’'s- 
sion of engineers appointed last February by 
Mayor Low. The final report* of the commission 
is as follows: 


New York, June 29, 1903. 
Hon. Seth Low, Mayor of the City of New York. 

Dear Sir: Having been appointed by your letter of 
Feb. 10 a commission to pass upon the plans prepared 
under the direction of the Commissioner of Bridges for 
the Manhattan Bridge across the East River, we sub- 
mitted on March 9 a preliminary report covering the 
principal features of the design. We deferred our final 
report relating to the quality of the material to be used 
for the eye-bar cables until additional tests could be 
had and we should be satisfied by correspondence with 
the leading manufacturers of structural steel that the 
desired material could be obtained at reasonable price 
and in open competition. ? 

Three different manufacturing plants have manufac- 
tured and tested nickel-steel bars for the purpose of this 
investigation. 

From the results of the tests submitted to us we are 
satisfied that material which will meet the requirements 
hereinafter outlined can be obtained for this bridge. 

Our investigation relating to material has been re- 
stricted to the special steel best suited for use in eye-bar 
eables, as this feature of the design under consideration 
is the main departure from the usual practice in the 


*The prior report was published in Engineering News of 
March 12, 1908. The plans for the bridge, as submitted 
by Mr. Gustav Lindenthal, M. Am. Soc. C. E., Commis- 
sioner of Bridges, New York City, were described and 
illustrated in Engineering News of Feb. 19, 1903. 


In this final report we unanimously recommend th: 
adoption and execution of the proposed design of the 
Manhattan Bridge, as submitted to us by the Commi: 
sioner of Bridges. 

Very respectfully. your Piet servants, 
(Signed) Geo. S. Morison, C. C. Schneider, Mansfie!d 
Merriman, Henry W. Hodge, Theodore Cooper. 


A FIRE-DAMP EXPLOSION killed some two hundred 
miners, June 30, in Mine No. 1 of the Union Pacific Coa! 
Co., at Hanna, Wyo. More than 2%) miners, mostly 
colored men, were in the workings at the time of the 
explosion. Mine No. 1 is said to be well ventilated and 
provided with numerous avenues of escape, but the fire 
spread so rapidly that the men had no chance to get out. 


PARK IMPROVEMENTS AT CHICAGO are to be 
carried out under an act passed by the last legislature 
appropriating $4,000,000 for such work. About $1,000,000 
of this amount will be expended for land and construction 
in establishing several small parks and recreation grounds 
in the more densely populated districts. The remainder 
will be spent on Grant Park (on the lake front) and for 
large parks in South Chicago and the town of Lake. 
Grant Park is being formed by filling in along the lake 
front, east of the Illinois Central R. R., and a portion is 
already used as a playground, although in an unfinished 
condition. About 1,000 acres of new parks will be added 
to the city’s park system by the above-noted extensions. 
One of the new small parks (McKinley Park, 34 acres), 
near the stockyards district, was opened recently. This 
contains the open-air swimming pool described in our 
issue of May 21, 1903. 


INFORMATION REGARDING STREAM POLLUTION is 
being collected by the New York State Board of Health, 
in accordance with an act passed by the last legislature. 
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THE COOLING AND PURIFICATION of air for office 
buildings is most effectually accomplished by forcing the 
air through a water spray. The excess of water in the 
air is then removed by centrifugal force. To do this a 
series of tubes are provided in which spirals are so placed 
as to give the air a whirling motion, causing the sus- 
pended particles of moisture to be thrown outward, and 
thus brought into contact with the tubes, from which the 
moisture flows through perforations to a drip-pan below. 
By providing a thermostat and steam heating coils it is 
thus possible to have air at the same temperature through- 
out the year, and not only to have the same temperature, 
but the same moisture contents. A plant of this charac- 
ter was recently installed for The Twin City Telephone 
Co., of St. Paul, Minn., by the B. F# Sturtevant Co., of 
Boston, Mass. 
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